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This document summarizes the public and external peer review comments that the EPAôs Office 

of Pollution Prevention and Toxics (OPPT) received for the risk evaluation of trichloroethylene 

(TCE). It also provides EPAôs response to the comments received from the public and the peer 

review panel. 

 

EPA appreciates the valuable input provided by the public and peer review panel. The input 

resulted in numerous revisions to the hazard summary. 

 

Peer review charge questions1 are used to categorize the peer review and public comments into 

specific issues related to the five main themes.  

 

1. Environmental Fate and Exposure 

2. Environmental Exposure and Releases 

3. Environmental Hazard 

4. Occupational and Consumer Exposure 

5. Human Health Hazard 

6. Risk Characterization 

7. Overall Content and Organization 

 

All peer review comments for the seven charge questions are presented first, organized by charge 

question in the following section. These are followed by the public comments. For each theme, 

general comments are presented first, and then additional comments follow. 

 

 
1 These are the questions that EPA/OPPT submitted to the panel to guide the peer review process. 
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List of Comments 

# Docket File Submitter 

31 EPA-HQ-OPPT-2019-0500-0031 Anonymous 

32 EPA-HQ-OPPT-2019-0500-0032 Anonymous 

33 EPA-HQ-OPPT-2019-0500-0033 ToxStrategies 

34 EPA-HQ-OPPT-2019-0500-0034 Anonymous 

35 EPA-HQ-OPPT-2019-0500-0035 Anonymous 

36 EPA-HQ-OPPT-2019-0500-0036 W. Germann 

37 EPA-HQ-OPPT-2019-0500-0037 Jennifer McPartland, Senior Scientist, Environmental Defense Fund (EDF) 

38 EPA-HQ-OPPT-2019-0500-0038 Anonymous 

39 EPA-HQ-OPPT-2019-0500-0039 Anonymous 

44 EPA-HQ-OPPT-2019-0500-0044 Richard A. Denison, Lead Senior Scientist, EDF 

45 EPA-HQ-OPPT-2019-0500-0045 Anonymous 

47 EPA-HQ-OPPT-2019-0500-0047 Michelle Roos, Environmental Protection Network (EPN) 

48 EPA-HQ-OPPT-2019-0500-0048 Exponent, Inc. on behalf of the American Chemistry Council and the Halogenated 

Solvents Industry Alliance 

49 EPA-HQ-OPPT-2019-0500-0049 Liz Hitchcock, Director, Safer Chemicals Healthy Families (SCHF) et al. 

50 EPA-HQ-OPPT-2019-0500-0050 Suzanne Hartigan, Senior Director, Regulatory and Technical Affairs, American 

Chemistry Council (ACC) 

51 EPA-HQ-OPPT-2019-0500-0051 Stephen P. Risotto, Senior Director, ACC 

52 EPA-HQ-OPPT-2019-0500-0052 ToxStrategies on behalf of the ACC 

56 EPA-HQ-OPPT-2019-0500-0056 Richard A. Denison, Lead Senior Scientist, EDF 

57 EPA-HQ-OPPT-2019-0500-0057 Richard A. Denison, Lead Senior Scientist, EDF 

58 EPA-HQ-OPPT-2019-0500-0058 Jennifer Sass, Senior Scientist, Natural Resources Defense Council (NRDC) 

60 EPA-HQ-OPPT-2019-0500-0060 Daniele Wikoff, Health Sciences Practice Director, ToxStrategies 

61 EPA-HQ-OPPT-2019-0500-0061 David Michaels, Department of Environmental and Occupational Health, Milken 

Institute School of Public Health, The George Washington University 

62 EPA-HQ-OPPT-2019-0500-0062 I. Rusyn 

63 EPA-HQ-OPPT-2019-0500-0063 James Bus, Toxicologist, Exponent, Inc. for the Halogenated Solvents Industry 

Alliance (HSIA) 

64 EPA-HQ-OPPT-2019-0500-0064 Jennifer Sass, Senior Scientist, NRDC 

65 EPA-HQ-OPPT-2019-0500-0065 Lindsay McCormick, EDF 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0031
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0032
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0033
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0034
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0035
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0036
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0037
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0038
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0039
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0044
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0045
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0047
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0048
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0049
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0050
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0051
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0052
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0056
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0057
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0058
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0060
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0061
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0062
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0063
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0064
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0065
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List of Comments 

# Docket File Submitter 

66 EPA-HQ-OPPT-2019-0500-0066 Raymond Runyan, Professor of Cellular and Molecular Medicine, University of 

Arizona 

67 EPA-HQ-OPPT-2019-0500-0067 Tony Tweedale, R.I.S.K. Consultancy 

68 EPA-HQ-OPPT-2019-0500-0068 ToxStrategies for the ACC 

69 EPA-HQ-OPPT-2019-0500-0069 Richard A. Denison, Lead Senior Scientist, EDF 

70 EPA-HQ-OPPT-2019-0500-0070 Richard A. Denison, Lead Senior Scientist, EDF 

71 EPA-HQ-OPPT-2019-0500-0071 Richard A. Denison, Lead Senior Scientist, EDF 

72 EPA-HQ-OPPT-2019-0500-0072 J. M. DeSesso, and A. L. Williams 

73 EPA-HQ-OPPT-2019-0500-0073 Jennifer McPartland, EDF 

74 EPA-HQ-OPPT-2019-0500-0074 Jennifer McPartland, Richard Denison, and Lindsay McCorm, EDF 

75 EPA-HQ-OPPT-2019-0500-0075 John M. DeSesso and Amy Lavin Williams, Exponent, Inc. 

76 EPA-HQ-OPPT-2019-0500-0076 John M. DeSesso and Amy Lavin Williams, Exponent, Inc. 

77 EPA-HQ-OPPT-2019-0500-0077 Nicholas Chartres, Research Scientist, Program on Reproductive Health and the 

Environment, University of California, San Francisco 

78 EPA-HQ-OPPT-2019-0500-0078 Andre Ourso, Administrator, Center for Health Protection, Public Health Division, 

Oregon Health Authority (OHA) and Ali Mirzakkhalili, Air Division Administrator, 

State of Oregon Department of Environmental Quality (DEQ) 

79 EPA-HQ-OPPT-2019-0500-0079 Stephen P. Risotto, Senior Director, ACC 

80 EPA-HQ-OPPT-2019-0500-0080 Eric Berg, Deputy Chief, Research and Standards, California Division of Occupational 

Safety and Health (Cal/OSHA) 

81 EPA-HQ-OPPT-2019-0500-0081 Elemar Marine Services Company 

82 EPA-HQ-OPPT-2019-0500-0082 Lucas Allen, American Academy of Pediatrics et al. 

83 EPA-HQ-OPPT-2019-0500-0083 Anonymous 

84 EPA-HQ-OPPT-2019-0500-0084 Laura Reinhard, Vice President and General Manager, Honeywell International Inc. 

85 EPA-HQ-OPPT-2019-0500-0085 Mass Comment Campaign sponsored by If It Was Your Child (web) 

86 EPA-HQ-OPPT-2019-0500-0086 Mass Comment Campaign sponsored by If It Was Your Child (web) 

87 EPA-HQ-OPPT-2019-0500-0087 Kari Rhinehart & Stacie Davidson, Co-Founders, If It Was Your Child 

88 EPA-HQ-OPPT-2019-0500-0088 Mass Comment Campaign sponsored by EDF (17,321 signatories) 

89 EPA-HQ-OPPT-2019-0500-0089 Anonymous 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0066
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0067
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0068
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0069
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0070
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0071
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0072
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0073
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0074
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0075
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0076
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0077
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0078
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0079
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0080
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0081
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0082
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0083
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0084
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0085
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0086
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0087
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0088
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0089
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List of Comments 

# Docket File Submitter 

90 EPA-HQ-OPPT-2019-0500-0090 Trevor M. Penning, Director, Center of Excellence in Environmental Toxicology 

(CEET), University of Pennsylvania 

91 EPA-HQ-OPPT-2019-0500-0091 Anonymous 

92 EPA-HQ-OPPT-2019-0500-0092 Anonymous 

93 EPA-HQ-OPPT-2019-0500-0093 Victoria Bogdan Tejeda, Associate Attorney, Earthjustice and Maria Lopez-Nuñez, 

Deputy Director, Organizing and Advocacy, Ironbound Community Corporation (ICC) 

94 EPA-HQ-OPPT-2019-0500-0094 Christopher Bevan, Director, Scientific Programs, HSIA 

95 EPA-HQ-OPPT-2019-0500-0095 Stephen P. Risotto, Senior Director, ACC 

96 EPA-HQ-OPPT-2019-0500-0096 Rebecca J. Rentz, Senior Environmental Counsel, Occidental Chemical Corporation 

97 EPA-HQ-OPPT-2019-0500-0097 Rebecca J. Bernstein, Senior Director, Product Safety & Regulatory Affairs, Health 

Environment & Safety, Arkema Inc. 

98 EPA-HQ-OPPT-2019-0500-0098 Amy Chyao, Assistant Corporation Counsel and Amy McCamphill, Senior Counsel, 

Environmental Division, New York City Law Department 

99 EPA-HQ-OPPT-2019-0500-0099 Liz Hitchcock, Director, SCHF et al. 

100 EPA-HQ-OPPT-2019-0500-0100 Jonathan Kalmuss-Katz, Staff Attorney, Earthjustice and Randy Rabinowitz, Executive 

Director, Occupational Safety & Health Law Project 

101 EPA-HQ-OPPT-2019-0500-0101 Richard Krock, Senior Vice President, Regulatory and Technical Affairs, Vinyl 

Institute (VI) 

102 EPA-HQ-OPPT-2019-0500-0102 Julia M. Rege, Vice President, Energy & Environment, Alliance for Automotive 

Innovation 

103 EPA-HQ-OPPT-2019-0500-0103 Suzanne Hartigan, Senior Director, Regulatory and Technical Affairs, ACC 

104 EPA-HQ-OPPT-2019-0500-0104 Dianne C. Barton, Chair, National Tribal Toxics Council (NTTC) 

105 EPA-HQ-OPPT-2019-0500-0105 Lauren Zeise, Director, Office of Environmental Health Hazard Assessment (OEHHA), 

California Environmental Protection Agency 

106 EPA-HQ-OPPT-2019-0500-0106 Swati Rayasam et al., Science Associate, Program on Reproductive Health and the 

Environment, Department of Obstetrics, Gynecology and Reproductive Sciences, 

University of California, San Francisco (UCSF PRHE) 

107 EPA-HQ-OPPT-2019-0500-0107 Diane VanDe Hei, Chief Executive Officer, Association of Metropolitan Water 

Agencies (AMWA) 

108 EPA-HQ-OPPT-2019-0500-0108 EDF 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0090
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0091
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0092
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0093
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0094
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0095
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0096
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0097
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0098
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0099
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0100
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0101
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0102
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0103
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0104
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0105
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0106
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0107
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0108
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List of Comments 

# Docket File Submitter 

109 EPA-HQ-OPPT-2019-0500-0109 Christopher Bevan, Director, Scientific Programs, HSIA 

SACC N/A Science Advisory Committee on Chemicals (SACC) 

  

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0500-0109
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1. Environmental Fate and Exposure 
Environmental Fate and Exposure 

Charge Question 1.1: Please comment on EPAôs qualitative analysis of pathways based on physical/chemical and fate properties 

(Section 2.1). 

Charge Question 1.2: Please comment on the data, approaches, and/or methods used to characterize exposure to aquatic receptors 

(Section 2.2). 

Charge Question 1.3: Please comment on EPAôs assumption that TCE concentrations in sediment pore water are expected to be 

similar to the concentrations in the overlying water or lower in the deeper part of sediment, in which anaerobic conditions prevail. 

Thus, the TCE detected in sediments is likely from the pore (Section 4.1.3). 

# 
Summary of Comments for Specific Issues Related to Charge 

Question 1 
EPA/OPPT Response 

Ecological populations assessed are incomplete  

SACC SACC COMMENTS:  

Recommendation: Include additional discussion and justification for the 

decision to not assess risk to sediment and terrestrial organisms. 

The Committee questioned EPAôs decision not to evaluate risk to 

sediment and terrestrial organisms based on low sorption and rapid 

volatilization even though TCE is one of the most widespread 

groundwater and soil gas contaminants in the United States. 

 

 

 

For sediment-dwelling organisms, during 

problem formulation, EPA determined that an 

insignificant portion of TCE is available to enter 

the sediment compartment. Therefore, while the 

sediment pathway was included, EPA did not 

plan to further analyze exposure to sediment-

dwelling species, and in the draft risk evaluation, 

sediment-dwelling organisms were only assessed 

qualitatively. However, in response to SACC 

comments a quantitative assessment of sediment-

dwelling organisms was added to the final TCE 

risk evaluation in Section 4.1.3. 

 

For terrestrial organisms, during problem 

formulation exposure pathways to these 

organisms through water and biosolids were 

within scope, but not further analyzed, because 

physical-chemical properties do not support these 

pathways. The land-applied biosolids pathway is 

within the scope of the risk evaluation, but during 
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problem formulation EPA determined risks 

would not be quantitatively evaluated for land-

applied biosolids because based on fate 

properties, TCE is not anticipated to partition to 

biosolids during wastewater treatment. Any TCE 

present in the water portion of biosolids 

following wastewater treatment and land 

application would be expected to rapidly 

volatilize into air. And the air exposure pathway 

from biosolids and surface water are 

insignificant. Based on the Guidance for 

Ecological Soil Screening Levels (EPA, 2003a, 

b) document, for terrestrial wildlife, relative 

exposures associated with inhalation and dermal 

exposure pathways are insignificant, even for 

volatile substances, compared to direct ingestion 

and ingestion of food (by approximately 1,000-

fold). In addition, TCE is not expected to 

bioaccumulate in tissues, and concentrations will 

not increase from prey to predator in either 

aquatic or terrestrial food webs. EPA has added 

language to the final risk evaluation document in 

Section 4.1.4 explaining this rationale. 

 

For terrestrial organisms, pathways that were out 

of scope include ambient air from industrial 

sources, disposal in landfills, incineration units, 

and underground injection. Environmental 

exposure pathways covered under the jurisdiction 

of other EPA-administered statutes and 

regulatory programs are not within the scope of 

the risk evaluation. Emissions to ambient air from 

commercial and industrial stationary sources, and 

http://hero.epa.gov/index.cfm?action=search.view&reference_id=6544724
http://hero.epa.gov/index.cfm?action=search.view&reference_id=783960


Page 10 of 408 

associated inhalation exposures of terrestrial 

species, are covered under the jurisdiction of the 

Clean Air Act (CAA). Pathways from disposal to 

sediment, soil, water, and air are covered under 

Resource Conservation and Recovery Act 

(RCRA), the Comprehensive Environmental 

Response, Compensation, and Liability Act 

(CERCLA), CAAôs Maximum Achievable 

Control Technology (MACT), and the Safe 

Drinking Water Act (SDWA). Clarifying 

language about what pathways are addressed 

under other statutes has been added to Section 

1.4.2 of the Risk Evaluation. 

SACC SACC COMMENTS:  

Recommendation: Better justify exclusion in the exposure assessment 

of soil invertebrates and burrowing mammals in functionally confined 

spaces. In Section 3.1.5, volatilization rates are assumed to not 

contribute to exposure for terrestrial organisms. Several Committee 

members expressed concern regarding exposures to soil invertebrates 

and burrowing mammals in functionally confined spaces exposed to 

TCE through vapor intrusion from contaminated underground sources. 

This is considered in other Agency regulations (Comprehensive 

Environmental Response, Compensation, and Liability Act [CERCLA]) 

for human health concerns. A more robust justification or assessment is 

needed to dismiss exposures for these organisms. Another acceptable 

response may include appropriate jurisdiction by other laws or 

regulation. 

 

The Committee noted that acute exposures to terrestrial organisms that 

may spend significant time at the soil/air or water/air interface where 

volatilization may produce inhalation exposures cannot be ruled out. 

 

As explained in more detail in Section 1.4.2 of 

the Final Risk Evaluation, EPA believes it is both 

reasonable and prudent to tailor TSCA Risk 

Evaluations when other EPA offices have 

expertise and experience to address specific 

environmental media, rather than attempt to 

evaluate and regulate potential exposures and 

risks from those media under TSCA. Section 

1.4.2 has been updated to reflect the regulatory 

authority and risks addressed by CERCLA.  

 

For terrestrial organisms, during problem 

formulation exposure pathways to these 

organisms through water and biosolids were 

within scope, but not further analyzed, because 

physical-chemical properties do not support these 

pathways. The air exposure pathway from 

biosolids and surface water are insignificant. 

Based on the Guidance for Ecological Soil 
56, 108 PUBLIC COMMENTS:  



Page 11 of 408 

EPA did not perform a quantitative assessment of exposures to 

terrestrial organisms because "TCE is not expected to partition to soil 

but is expected to volatilize to air, based on its physical-chemical 

properties." This statement ignores TCE exposures to terrestrial 

organisms through air, which is a primary pathway of exposure to TCE. 

EPA does not present or analyze data confirming this analysis. EPA 

dismisses exposure to terrestrial organisms from the ambient air 

pathway based on the unsupported argument that such exposures are 

adequately managed by the CAA. 

¶ TCE present in soil vapor will not degrade via atmospheric 

reactions. EPA has disregarded impacts from such exposure to 

terrestrial organisms whose habitat exists in the vadose zone. 

Fossorial and semi-fossorial organisms (those that burrow) have an 

"increased exposure potential from inhalation at site contaminated 

with volatile chemicals in the subsurface." EPA has ignored these 

sources of environmental exposure to such organisms. 

¶ Emission pathways to ambient air from commercial and industrial 

stationary sources or associated inhalation exposure of terrestrial 

species were considered to be outside of the scope of the risk 

evaluation because stationary source releases of TCE to ambient air 

are adequately assessed and any risks effectively managed when 

under the jurisdiction of the CAA. 

Screening Levels (EPA, 2003a, b) document, for 

terrestrial wildlife, including soil invertebrates 

and burrowing mammals, relative exposures 

associated with inhalation and dermal exposure 

pathways are insignificant, even for volatile 

substances, compared to direct ingestion and 

ingestion of food (by approximately 1,000-fold). 

TCE is not expected to bioaccumulate in tissues, 

and concentrations will not increase from prey to 

predator in either aquatic or terrestrial food webs. 

In addition, concentrations will not increase from 

prey to predator in either aquatic or terrestrial 

food webs. EPA has added language to the final 

risk evaluation document in Section 4.1.4 

explaining this rationale.  

56, 108 PUBLIC COMMENTS:  

EPA is ignoring exposures to terrestrial organisms that may occur from 

contaminated water and soil. EPA must comprehensively consider all 

routes of exposure to terrestrial organisms in its risk evaluation. In 

addition to the fact that nearly two million pounds of TCE are released 

annually into the air, due to its volatility, disposal to water and land may 

also create a route of exposure to organisms living at the water-

atmosphere or water-soil interface (e.g., amphibians, birds and 

shorebirds, and burrowing organisms).  

¶ EPA has not provided rational and clear analysis based on the best 

available science and information to support its conclusions.  

 

For terrestrial organisms, during problem 

formulation exposure pathways to these 

organisms through water and biosolids were 

within scope but not further analyzed, because 

physical-chemical properties do not support these 

pathways. The land-applied biosolids pathway is 

within the scope of the risk evaluation, but during 

problem formulation EPA determined risks 

would not be quantitatively evaluated for land-

applied biosolids because based on fate 

http://hero.epa.gov/index.cfm?action=search.view&reference_id=6544724
http://hero.epa.gov/index.cfm?action=search.view&reference_id=783960
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properties, TCE is not anticipated to partition to 

biosolids during wastewater treatment. Any TCE 

present in the water portion of biosolids 

following wastewater treatment and land 

application would be expected to rapidly 

volatilize into air. And the air exposure pathway 

from biosolids and surface water are 

insignificant. Based on the Guidance for 

Ecological Soil Screening Levels (EPA, 2003a, 

b) document, for terrestrial wildlife, relative 

exposures associated with inhalation and dermal 

exposure pathways are insignificant, even for 

volatile substances, compared to direct ingestion 

and ingestion of food (by approximately 1,000-

fold). In addition, TCE is not expected to 

bioaccumulate in tissues, and concentrations will 

not increase from prey to predator in either 

aquatic or terrestrial food webs. EPA has added 

language to the final risk evaluation document in 

Section 4.1.4 explaining this rationale. 

 

For terrestrial organisms, pathways that were out 

of scope include ambient air from industrial 

sources, disposal in landfills, incineration units, 

and underground injection. Environmental 

exposure pathways covered under the jurisdiction 

of other EPA-administered statutes and 

regulatory programs are not within the scope of 

the risk evaluation. Emissions to ambient air from 

commercial and industrial stationary sources, and 

associated inhalation exposures of terrestrial 

species, are covered under the jurisdiction of the 

Clean Air Act (CAA). Pathways from disposal to 

http://hero.epa.gov/index.cfm?action=search.view&reference_id=6544724
http://hero.epa.gov/index.cfm?action=search.view&reference_id=783960
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sediment, soil, water, and air are covered under 

Resource Conservation and Recovery Act 

(RCRA), the Comprehensive Environmental 

Response, Compensation, and Liability Act 

(CERCLA), CAAôs Maximum Achievable 

Control Technology (MACT), and the Safe 

Drinking Water Act (SDWA). Clarifying 

language about what pathways are addressed 

under other statutes has been added to Section 

1.4.2 of the Risk Evaluation. 

56, 108 PUBLIC COMMENTS:  

Impacts on sediment dwelling organisms need to be evaluated.  

¶ EPA stated in its problem formulation: ñNo data on the toxicity to 
sediment organisms were found; however, TCE is not expected to 

partition to sediment, based on physical chemical properties.ò 

Absence of hazard data does not equate to absence of hazard. A 

cursory review of the literature identified a study that found 

sensitivity of nematodes (sediment-dwelling organisms) to TCE at 

concentrations of 1 ug/ml (or 1000 ppb). At 30 mg/L, the 

researchers reported a significant reduction in the nematode 

maturity index, described as an index of diversity based on trophic 

groupings in nematodes in riparian soil microcosms. TCE has been 

measured in the sediment at concentrations of up to 26,000 ɛg/kg 

(or 26,000 ppb).  

¶ The scope of the draft risk evaluation limited the COUs included to 

those with applicable OESs. EPA then appears to have illogically 

limited its evaluation of risks to environmental receptors to just 

these COUs. As a result, it is likely that some environmental 

receptors potentially impacted by TCE discharges have been 

ignored because those discharges are not associated with a specific 

COU chosen based on worker exposure potential. Ignoring TCE-

impacted sediment data illustrates this point. 

¶ EPA disregarded data associated with contaminated sites from its 

 

For sediment-dwelling organisms, during 

problem formulation, EPA determined that an 

insignificant portion of TCE is available to enter 

the sediment compartment. Therefore, while the 

sediment pathway was included, EPA did not 

plan to further analyze exposure to sediment-

dwelling species, and in the draft risk evaluation, 

sediment-dwelling organisms were only assessed 

qualitatively. However, in response to SACC 

comments a quantitative assessment of sediment-

dwelling organisms was added to the final TCE 

risk evaluation in Section 4.1.3. 

 

EPA has evaluated the known, intended, and 

reasonably foreseen COUs for TCE, unless a 

COU was specifically excluded, and has not 

limited COUs only to OESs.  Rather, OESs are 

used to group occupational COUs for purposes of 

risk evaluation. 

 



Page 14 of 408 

water monitoring data ("Data Filtering and Cleansing," p. 89) and 

excluded monitoring data potentially impacted by Superfund sites in 

its watershed analysis ("Geospatial Analysis Approach," p. 89). 

While EPA acknowledges that TCE has been measured in 

sediments, it immediately dismisses these data, asserting that this 

detection is likely for TCE present in pore water; on this basis, EPA 

does not address risk to sediment-dwelling organisms. 

¶ Even if TCE were only associated with pore water, sediment-

dwelling organisms often live in or are in contact with the pore 

water of sediment systems. Given that some of these organisms exist 

in the interstitial spaces in sediment and sand, pore water can be a 

key route of exposure to these organisms. Therefore, EPA cannot 

ignore this exposure pathway for sediment-dwelling organisms. 

108 PUBLIC COMMENTS:  

EPA ignores certain hazards by completely failing to provide 

quantitative analysis of environmental hazards to sediment-dwelling, 

terrestrial, or avian organisms (limiting such analysis to aquatic 

hazards). 

¶ EPA must analyze all of the environmental risks presented by TCE 

through ambient water. EPA did not analyze the risks to terrestrial 

or sediment-dwelling species from exposure through ambient water 

for TCE, despite the fact that terrestrial and sediment-dwelling 

species also can experience exposures through surface water. (p. 

29). When EPA evaluates the risks presented by exposure through 

ambient water, EPA must consider the risks presented to terrestrial 

and sediment-dwelling ecological receptors as well as aquatic 

species. 

 

For sediment-dwelling organisms, during 

problem formulation, EPA determined that an 

insignificant portion of TCE is available to enter 

the sediment compartment. Therefore, while the 

sediment pathway was included, EPA did not 

plan to further analyze exposure to sediment-

dwelling species, and in the draft risk evaluation, 

sediment-dwelling organisms were only assessed 

qualitatively. However, in response to SACC 

comments a quantitative assessment of sediment-

dwelling organisms was added to the final TCE 

risk evaluation in Section 4.1.3. 

 

For terrestrial organisms, during problem 

formulation exposure pathways to these 

organisms through water and biosolids were 

within scope, but not further analyzed, because 

physical-chemical properties do not support these 

pathways. The land-applied biosolids pathway is 
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within the scope of the risk evaluation, but during 

problem formulation EPA determined risks 

would not be quantitatively evaluated for land-

applied biosolids because based on fate 

properties, TCE is not anticipated to partition to 

biosolids during wastewater treatment. Any TCE 

present in the water portion of biosolids 

following wastewater treatment and land 

application would be expected to rapidly 

volatilize into air. And the air exposure pathway 

from biosolids and surface water are 

insignificant. Based on the Guidance for 

Ecological Soil Screening Levels (EPA, 2003a, 

b) document, for terrestrial wildlife, relative 

exposures associated with inhalation and dermal 

exposure pathways are insignificant, even for 

volatile substances, compared to direct ingestion 

and ingestion of food (by approximately 1,000-

fold). In addition, TCE is not expected to 

bioaccumulate in tissues, and concentrations will 

not increase from prey to predator in either 

aquatic or terrestrial food webs. EPA has added 

language to the final risk evaluation document in 

Section 4.1.4 explaining this rationale. 

 

For terrestrial organisms, pathways that were out 

of scope include ambient air from industrial 

sources, disposal in landfills, incineration units, 

and underground injection. Environmental 

exposure pathways covered under the jurisdiction 

of other EPA-administered statutes and 

regulatory programs are not within the scope of 

the risk evaluation. Emissions to ambient air from 

http://hero.epa.gov/index.cfm?action=search.view&reference_id=6544724
http://hero.epa.gov/index.cfm?action=search.view&reference_id=783960
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commercial and industrial stationary sources, and 

associated inhalation exposures of terrestrial 

species, are covered under the jurisdiction of the 

Clean Air Act (CAA). Pathways from disposal to 

sediment, soil, water, and air are covered under 

Resource Conservation and Recovery Act 

(RCRA), the Comprehensive Environmental 

Response, Compensation, and Liability Act 

(CERCLA), CAAôs Maximum Achievable 

Control Technology (MACT), and the Safe 

Drinking Water Act (SDWA). Clarifying 

language about what pathways are addressed 

under other statutes has been added to Section 

1.4.2 of the Risk Evaluation. 

Eco exposure concentration data/modeling/values are incomplete or invalid  

SACC SACC COMMENTS:  

U.S. Environmental Protection Agency (EPA) expects limited exposure 

to aquatic organisms due to a high volatilization rate. However, 

trichloroethylene (TCE) only slowly biodegrades under aerobic 

conditions and the predicted volatilization half-lives in river waters (1.2 

hours) and lake waters (110 hours) are not negligible. 

 

Risk analysis for aquatic organisms is based on 

modeled surface water concentrations from E-

FAST (U.S. EPA, 2014c) and monitored surface 

water concentrations. 

SACC SACC COMMENTS:  

Recommendation: Clarify why the Exposure and Fate Assessment 

Screening Tool (E-FAST), considered inappropriate for volatile organic 

compounds (VOCs), is relied on for evaluating environmental 

exposures.  

Committee members questioned why a comparison is performed 

between E-FAST modeled and measured data when, according to EPA 

documentation, the model is not appropriate for TCE, and stream flow 

data are not current. The Committee was uncertain on which data 

should be used to assess environmental exposures, since modeled data 

seemed inappropriate for the task and monitoring data are limited. A 

 

EPA has conducted additional fate analysis for 

two sites with chronic COC (920 µg/L) 

exceedances (See Section 4.3.1 and 2.2.6.3). 

EPISuite fugacity modeling using WVOLWIN 

was conducted to inform the degree to which 

volatilization may impact the modeled stream 

concentrations estimated in E-FAST (U.S. EPA, 

2014c). Parameters (wind speed, current speed, 

and water depth) reflective of two releasing sites 

with the highest predicted surface water 

concentrations (Praxair Technology Center in 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=4565445
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=4565445
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=4565445
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Committee member questioned whether it is even appropriate to make 

the comparison between the two datasets. 

¶ One Committee member noted that the PDM portion of the E-FAST 

2014 model was specifically written to handle surface runoff from 

nonpoint sources. It is used in this draft risk evaluation for 

determining the number of days exceeding the concentration of 

concern (COC) in free-flowing water bodies from a point source. 

The use of this model for evaluating a source with continuous point 

source releases needs justification because inputs to the model 

represent nonpoint source releases, not necessarily appropriate for 

point source releases. The draft risk evaluation has explicitly 

omitted non-point source releases. In using this model, it is unclear 

what assumptions are being made related to the upstream and initial 

downstream concentrations. Without further clarification, it is not 

possible for the Committee to comment on the appropriateness of 

this model in this evaluation. 

¶ A Committee member questioned whether the search for Superfund 

sites used five river miles or a simple five-mile radius from the 

water sampling point. If a Superfund site was within five miles, 

would Superfund site information be queried to determine that TCE 

exceeded a COC? 

Tonawanda, NY and NASA Michoud in New 

Orleans, LA; see Table 4-1) were used to 

estimate TCE volatilization half-lives, which 

varied from one day to more than 10 years. The 

effect of volatility on estimating instream 

concentrations is expected to be highly variable 

and site-specific depending on stream flow and 

environmental conditions. For discharges to still, 

shallow water bodies, E-FAST estimates are less 

likely to overestimate surface water 

concentrations, as TCE is predicted to have a 

long half-life in such still water bodies. For 

discharges to faster-flowing, deeper water bodies, 

E-FAST estimates may inadequately reflect 

instream volatile losses expected within the 

timeframe of one day. Given this variation and 

the predicted half-life of TCE in flowing water 

bodies, E-FAST surface water concentrations 

may best represent concentrations found at the 

point of discharge. 

 

EPA agrees that the lack of colocation between 

monitored values of TCE and estimated surface 

water concentrations from known releases for the 

majority of results makes it difficult to draw 

definitive conclusions. Nevertheless, the 

evaluated monitoring data within the United 

States from recent years showed that the majority 

of samples had detectable levels of TCE below 

identified COCs. EPA appreciates the suggestion 

to do modeling across similar classes of 

chemicals to evaluate model performance and 

predictive ability and will consider those 
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suggestions for future risk evaluations. However, 

absent monitoring programs designed to measure 

these concentrations proximal to discharging 

facilities, the colocation of monitoring 

information with known facility releases is 

expected to be small thereby limiting model 

verification with actual monitored values. 

 

¶ The scope of this EPA TSCA risk evaluation 

does not include on-site releases to the 

environment of trichloroethylene at Superfund 

sites and subsequent exposure of the general 

population or non-human species. However, the 

geospatial analysis component of the aquatic 

exposure assessment included a search for 

Superfund sites within 1 to 5 miles of the surface 

water monitoring stations. Superfund sites in 

2016 were identified and mapped using 

geographic coordinates of the ñfront door,ò as 

reported in in Envirofacts; therefore, EPA did not 

utilize the five river miles noted by the 

commenter. Co-location of releasing facilities 

and monitoring sampling locations was examined 

for presence in the same watershed (HUC-8 and 

HUC-12). Co-location does not necessarily 

indicate there is an upstream/downstream 

connection between release and sampling sites. 

The monitoring stations co-located with facilities 

in the same HUC in the 2016 dataset were also 

examined for proximity to Superfund sites; 

however, no Superfund sites were identified 

within five miles of these sites. 

56, 108 PUBLIC COMMENTS:   

https://www3.epa.gov/enviro/facts/multisystem.html
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The EPA based its exposure estimates on unreliable surface water 

concentrations and uncertain calculations. EPA ignored environmental 

impacts to surface water from TCE discharges, and the existing surface 

water data may not be representative of TCE concentrations. EPA 

acknowledges the limitations of data in the U.S. Geological Survey 

(USGS)-National Water Information System (NWIS) and STOrage and 

RETrieval (STORET) databases.  

¶ When calculating surface water release estimates, EPA correctly 

states that "release estimates serve as the key inputs into the 

exposure mode and are therefore a key component of the overall 

aquatic exposure scenario confidence.ò Based on available data, and 

other considerations relating to the estimation of rates of discharges 

from various facilities ï including outdated stream flow data in E-

FAST, some of which are decades old ï EPA was over-generous in 

assigning a "moderate" confidence in wastewater discharge 

estimates. 

EPA applied a wastewater treatment removal rate of 81% to all indirect 

releases, as well as to direct releases from wastewater treatment plants 

(WWTPs). EPA did not establish that this assumed that removal 

actually occurs, so EPA may be underestimating the total risk presented 

by releases from these facilities. 

EPA utilized national surface water monitoring 

datasets from the WQP/WQX, as well as 

published literature obtained and evaluated for 

quality through a systematic review process.  

 

Uncertainties underlying the modeling approach 

are discussed in Section 2.2.6.3. 

 

EPA has corrected the footnotes to state that the 

81% removal rate was applied to indirect releases 

only. The supplemental file [Aquatic Exposure 

Modeling Outputs from E-FAST] demonstrates 

than 0% removal is applied to numerous WWTP 

or POTW facilities, if they were categorized as 

direct releasers. The WWR% of 81% was 

applied, when appropriate, to volumes 

characterized as being transferred off-site for 

treatment at a water treatment facility prior to 

discharge to surface water. A WWR% of zero 

was used for direct releases to surface water 

because the release estimates are based on 

estimated release (post-treatment). 

Physical-chemical properties are not valid or complete 

56, 108 PUBLIC COMMENTS:  

EPA reported that the organic carbon:water partition coefficient (log 

Koc) for TCE ranged between 1.8 and 2.17, which generally suggests 

that soil and sediment sorption of TCE is low. Other EPA sources cite a 

moderately higher log Koc of 2.4, and note that in practice, "[m]easured 

partition coefficients, however, may be considerably higher than 

calculated values, especially at lower aqueous concentrations.ò TCE 

partitioning in the environment is affected by more than just organic 

carbon, and there are numerous sorption studies for TCE. One such 

study, conducted at the Savannah River Site, noted that measured soil 

 

Although the log KOC indicates that TCE will 

partition to sediment organic carbon, organic 

matter typically comprises 25% or less of 

sediment composition (e.g., 

https://pubs.usgs.gov/of/2006/1053/downloads/pd

f/of-2006-1053.pdf) of which approximately 40-

60% is organic carbon (Schwarzenbach et al., 

2003). Based on these values, the sediment-water 

Kd (where Kd = K OC *f  OC) is expected to be 

https://pubs.usgs.gov/of/2006/1053/downloads/pdf/of-2006-1053.pdf
https://pubs.usgs.gov/of/2006/1053/downloads/pdf/of-2006-1053.pdf
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=787832
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=787832
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distribution coefficient values for TCE were "60 to 100 times higher 

than those estimated based on [sediment organic fraction] and KOC." 

The predicted value that EPA relies on for TCE associated with soil 

could well underestimate what is actually present. 

equal to or less than 9.5, indicating that at 

equilibrium, concentrations in sediment would be 

expected to be less than 10 times higher than in 

porewater. For a log K OC of 2.4 concentrations in 

sediment would be expected to be less than 38 

times higher than in porewater.  In either case 

TCE is expected to be in sediment and pore water 

with concentrations similar to or less than the 

overlying water due to partitioning to organic 

matter in sediment and biodegradability in 

anaerobic environments. Ecotoxicity from 

ingestion of sediments was not quantitatively 

evaluated. 

 

Discussion of the partitioning of TCE between 

sediment solids and pore water has been added to 

Section 2.1.2 Summary of Fate and Transport. 

 

In the case of spills or leaks of TCE, TCE may 

sink in water and fill sediment pore space as a 

dense non-aqueous phase liquid (DNAPL), 

resulting in sediment concentrations many times 

higher than would be predicted by partitioning to 

sediment by TCE dissolved in water. However, 

such spills and leaks from legacy disposal, as at 

SRS, are not considered to be within the scope of 

the risk evaluation. 

SACC SACC COMMENTS:  

Recommendation: Explain why estimated Koc values are used in place 

of measured values. 

There are many experimentally derived estimates of TCEôs sorption 

coefficient that are available in the literature that show values ranging as 

high as a log Koc of 4.2 (e.g., see Allen-King et al., 1997). Committee 

 

EPAôs literature search for environmental fate 

properties did not identify any studies measuring 

KOC thus systematic review was not performed 

for the endpoint. There are two KOC-estimation 

methods included in the EPI SuiteÊ KOCWIN 
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members questioned why a predicted value of log Koc is used when 

there are experimentally derived values available. 

module. The value produced by the molecular 

connectivity index (MCI) method was presented 

in the draft risk evaluation and is somewhat less 

than the value estimated using the regression 

from log KOW (log KOC = 2.1 by log KOW and 1.8 

by MCI). 

 

Table 2-1 has been edited to present both 

estimated log KOC values. 

SACC SACC COMMENTS:  

Recommendation: Include the range of physical-chemical properties 

where multiple values are available. 

It is not clear how the physical-chemical properties listed in Table 1-1 

were selected over other values reported in the literature (many of 

which are listed in the supplemental data) or why a range of values is 

not provided. A range of physical-chemical properties should be 

reported and used in the environmental fate modeling to determine how 

sensitive the models are to the key chemical input properties. 

Although the physical and chemical properties 

selected for use in the TCE risk evaluation were 

primarily drawn from the PhysProp database in 

EPI SuiteÊ (U.S. EPA, 2012b), those data were 

selected from among the values collected from 

the publicly-accessible Reaxys, ChemSpider, 

STN/CAS, and PhysProp (integrated into EPI 

SuiteÊ) databases and from data submitted to 

EPA under the authority of various TSCA 

sections. EPA used p-chem properties data from 

studies with the highest Systematic Review data 

quality evaluation scores for use in the Risk 

Evaluation.  

56, 108 PUBLIC COMMENTS:  

The physical-chemical properties of TCE will lead to longer half-lives 

in water than predicted by the Estimation Programs Interface Suite (EPI 

SuiteÊ) volatilization module, which likely biases predictions of 

concentrations in surface water to be artificially low. In its draft risk 

evaluation, EPA reports the modeled volatilization half-life of TCE in a 

model river will be 1.2 hours and the half-life in a model lake will be 

110 hours. TCE is a dense non-aqueous phase liquid (DNAPL). In its 

2014 TCE work plan risk assessment, EPA notes that TCEôs ñdensity 

may cause it to sink in the water column, potentially increasing the 

aquatic residence time of TCE.ò It further notes that the "[v]olatilization 

 

A discussion of the uncertainty in the estimation 

of TCE volatilization half-lives from water has 

been added to section 2.1.3, Assumptions and 

Key Sources of Uncertainty for Fate and 

Transport in the final Risk Evaluation. Under the 

conditions of use for TCE examined under this 

final Risk Evaluation, it is not expected that TCE 

would be found at concentrations greater than 1% 

of its aqueous solubility, or 12,800 ug/L.  Under 

conditions in which TCE is present in surface 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=2347246
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half lives in an experimental field mesocosm consisting of seawater, 

planktonic, and microbial communities ranged from 10.7 to 28 days," 

contrasting those values to measured "half lives of evaporation from 

laboratory water surfaces (distilled water) [that] have been reported to 

be on the order of several minutes to hours, depending upon the 

turbulence." This suggests that the volatilization half-life used by EPA 

in this evaluation is too low. Even considering less-turbulent water 

bodies (lakes), the half-life reported by EPA is one-half to one-fifth the 

value of that found in natural conditions. 

¶ The density of TCE, coupled with its relatively low solubility, 

indicates that sampling surface water using grab samples at the tops 

of water columns will bias the analysis, resulting in artificially low 

environmental concentrations. Such an approach to sampling may 

not represent the actual concentrations of TCE found in surface 

water. 

water at concentrations of less than 1% of its 

solubility, the physical and chemical properties of 

TCE that lead to TCEôs classification as a 

DNAPL are not likely to increase the residence 

time in surface water. 

 

Mesocosm tests do not necessarily simulate the 

turbulence in natural systems, and it would 

therefore be expected that decreased rates of 

volatilization would be observed under 

mesocosm conditions where the effects of wind 

velocity, water velocity, turbulence, and mixing 

are not representative of environmental 

conditions. 

Fate assumptions/models are not valid or complete  

SACC SACC COMMENTS:  

Recommendation: Modify the discussion on the lack of TCE in 

biosolids based on the suitability of the analytical methods used in the 

cited surveys. 

The draft risk evaluation states that TCE is not anticipated to partition to 

biosolids during wastewater treatment, reporting that TCE is not 

detected in the Targeted National Sewage Sludge Survey (TNSSS) nor 

is it reported in biosolids during EPAôs Biennial Reviews for Biosolids, 

a robust biennial literature review conducted by EPAôs Office of Water 

(U.S. EPA, 2019). The Committee noted that the methods used to 

analyze the biosolids in these surveys are not suitable for TCE and that 

the targeted analysis did not appear to specifically look for TCE. 

  

 

During problem formulation EPA determined 

risks would not be evaluated for land-applied 

biosolids because based on fate properties, TCE 

is not anticipated to partition to biosolids during 

wastewater treatment. Any TCE present in the 

water portion of biosolids following wastewater 

treatment and land application would be expected 

to rapidly volatilize into air. 

 

In addition, TCE is not expected to 

bioaccumulate in tissues, and concentrations will 

not increase from prey to predator in either 

aquatic or terrestrial food webs. Lastly, based on 

the Guidance for Ecological Soil Screening 

Levels (EPA, 2003a, b) document, for terrestrial 

wildlife, relative exposures associated with 

47 PUBLIC COMMENTS:  

Modeling based on physical and chemical properties and fate 

parameters support the view that TCE is not expected to partition to 

biosolids and sediment in sewage treatment plants. There is agreement 

http://hero.epa.gov/index.cfm?action=search.view&reference_id=6544724
http://hero.epa.gov/index.cfm?action=search.view&reference_id=783960
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with EPAôs draft risk evaluation to conduct no further analysis beyond 

what was done in the problem formulation document for environmental 

exposure pathways for land application of biosolids and sediment and 

water or soil pathways for terrestrial organisms. Physical and chemical 

properties confidently predict TCE will be mobile in soil and migrate to 

water, or volatilize to air. 

inhalation and dermal exposure pathways are 

insignificant, even for volatile substances, 

compared to direct ingestion and ingestion of 

food (by approximately 1,000-fold). EPA has 

added language to the final risk evaluation 

document in Section 4.1.4 explaining this 

rationale. 

103 PUBLIC COMMENTS:  

EPA should explain its approach to the assessment of the environmental 

fate of TCE clarify the assumptions and limitations associated with 

fugacity modeling. EPAôs approach includes some measured data, as 

well as estimates from EPI SuiteÊ. Fugacity models require detailed 

understanding of the inputs in order to appropriately interpret the model 

outputs. This is particularly challenging for the EPI SuiteÊ model due 

to the setup of the interface. 

¶ Fugacity modeling should be conducted as a tiered process. 

Multimedia models are available via the Chemical Properties 

Research Group website, including Level I and Level II models, that 

can provide access to the various inputs. EPA should provide more 

detail regarding the inputs for fugacity modeling and explain 

limitations associated with this information for the purposes of risk 

assessment. 

¶ EPA should address the Science Advisory Committee on Chemicals 

(SACC) comments that the Level III fugacity model seemed to 

indicate that TCE emissions to the air could ultimately result in 

higher concentrations in the water. However, there are a number of 

assumptions and limitations to the model. EPA should clarify these 

assumptions and limitations in its final risk evaluation of TCE to 

more fully explain why EPAôs approach was appropriate. 

 

Discussion of fugacity modeling has been added 

to Section 2.1 Fate and Transport.  

 

 

56, 108 PUBLIC COMMENTS:  

Partition coefficients assume that chemical equilibrium has been 

established. However, chemicals of concern can occur in high 

concentrations in different environmental compartments prior to 

 

During problem formulation EPA conducted a 

screening level analysis to consider whether 

pathways of exposure for sediment and terrestrial 
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reaching equilibrium. When considering an open, multi-media system, a 

better approach for approximation might be the Level III Fugacity 

model, which predicts that 9.9% of TCE will be distributed to soil, 

36.8% to air, 53% to water, and the remainder (0.26%) to sediment, as 

calculated using EPI Suite 4.11. A 10% percent distribution to soil 

cannot be dismissed as de minimis. 

organisms should be further analyzed and 

determined that terrestrial organism exposures to 

TCE was not of concern partially based on 

estimates of soil concentrations from evaluated 

COUs being several orders of magnitude below 

concentrations observed to cause effects in 

terrestrial organisms.  

 

For sediment-dwelling organisms, during 

problem formulation, EPA determined that an 

insignificant portion of TCE is available to enter 

the sediment compartment. Therefore, while the 

sediment pathway was included, EPA did not 

plan to further analyze exposure to sediment-

dwelling species, and in the draft risk evaluation, 

sediment-dwelling organisms were only assessed 

qualitatively. However, in response to SACC 

comments a quantitative assessment of sediment-

dwelling organisms was added to the final TCE 

risk evaluation in Section 4.1.3. 

SACC SACC COMMENTS:  

Kinetics cannot be directly inferred from equilibrium properties. The 

rate of volatilization depends on environmental conditions more than 

equilibrium properties. Koc values are assumed to reflect equilibrium. 

Sorption kinetics depend on the chemical and sorbent combination. 

When considering exposure pathways, it is important to note that 

movement between compartments goes both ways based on 

equilibrium. For instance, movement from water to air is only true in 

scenarios where air does not contain significant TCE concentrations. 

 

Chemical kinetics are included in the Fugacity, 

STPWIN, and Water Volatilization models which 

use the two-film model to estimate the rate of 

transfer between air and water. The two-film 

model uses mass transfer coefficients with units 

of meters per hour to account for the rate at 

which chemicals move toward or away from the 

air-water interface. The equilibrium coefficient 

(i.e., Henryôs Law Constant) is only used to 

estimate the air or water concentration at the air-

water interface where equilibrium conditions 

exist. 
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56, 108 PUBLIC COMMENTS:  

The high volatility of TCE leads to air exposure through releases to soil 

and water, not just through direct emissions to ambient air. When TCE 

moves to the atmosphere, its half-life through degradation by reactants 

in the atmosphere is nearly two weeks, which has led EPA to conclude 

that "long range transport is possible." The logical conclusion is that 

land-applied TCE and TCE-contaminated wastewater sent to treatment 

facilities are likely an important source of air-exposures of TCE, which 

EPA has not addressed. 

¶ This type of degradation will only occur in the atmosphere. 

However, migration of TCE in soil does not always result in 

volatilization to the atmosphere. EPA notes that, "in soil, TCE can 

become associated with soil pore water, enter the gas phaseé, or 

exist as a nonaqueous phase liquid (NAPL). It is possible that 

upward or downward movement of TCE can occur in each of these 

three phases." 

 

For terrestrial organisms, during problem 

formulation exposure pathways to these 

organisms through water and biosolids were 

within scope, but not further analyzed, because 

physical-chemical properties do not support these 

pathways. The land-applied biosolids pathway is 

within the scope of the risk evaluation, but during 

problem formulation EPA determined risks 

would not be quantitatively evaluated for land-

applied biosolids because based on fate 

properties, TCE is not anticipated to partition to 

biosolids during wastewater treatment. Any TCE 

present in the water portion of biosolids 

following wastewater treatment and land 

application would be expected to rapidly 

volatilize into air. And the air exposure pathway 

from biosolids and surface water are 

insignificant. Based on the Guidance for 

Ecological Soil Screening Levels (EPA, 2003a, 

b) document, for terrestrial wildlife, relative 

exposures associated with inhalation and dermal 

exposure pathways are insignificant, even for 

volatile substances, compared to direct ingestion 

and ingestion of food (by approximately 1,000-

fold). In addition, TCE is not expected to 

bioaccumulate in tissues, and concentrations will 

not increase from prey to predator in either 

aquatic or terrestrial food webs. EPA has added 

language to the final risk evaluation document in 

Section 4.1.4 explaining this rationale. 

  

Additionally, based on its vapor density (2.93 

http://hero.epa.gov/index.cfm?action=search.view&reference_id=6544724
http://hero.epa.gov/index.cfm?action=search.view&reference_id=783960
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relative to air) and atmospheric oxidation half-life 

of 1 to 11 days (Table 2-1), TCE vapor may 

accumulate under specific conditions, but 

typically will disperse readily into the air. For 

these reasons, the final risk evaluation does not 

include further analysis of this pathway to 

terrestrial species, and EPA was able to assess 

risk based on qualitative analysis.  

 

SACC SACC COMMENTS:  

According to one Committee member, EPA discounts the findings of 

their own 2014 TCE Work Plan (p. 158, C-1-3). For example, the 

environmental fate sections in that document state: ñthere are several 

factors that can limit the aerobic biodegradation of TCE, including TCE 

concentration, pH, and temperature. Toxicity of the degradation 

products (e.g., dichloroethylene, vinyl chloride, chloromethane) to the 

degrading microorganisms may also reduce the rates of biodegradation 

of TCE in aerobic soils.ò 

 

The rate of aerobic biodegradation is the key area 

of uncertainty in the fate assessment for TCE. A 

description of this has been added to the fate 

section (2.1.3). Due to the differences among 

study conditions, generating confidence intervals 

for each property would be very complex. 

However, the range and quality of available data 

were considered in the fate assessment of TCE. 

SACC SACC COMMENTS:  

The Committee continued to be concerned about the potential impact of 

groundwater to surface water pathway to the evaluation. Members also 

mentioned that landfill releases to surface water should be included 

inasmuch as they derive from current uses of TCE. If the partitioning to 

sediments and soil is considered minimal, then the risk to groundwater, 

especially unregulated drinking water sources, must be objectively 

determined. Furthermore, TCE-contaminated storm water must have 

resulted from landfill and industrial use and should be assessed. 

 

Landfill exposures were not included in the 

environmental exposure conceptual model or 

assessed because disposal of TCE via 

underground injection, RCRA Subtitle C 

hazardous waste landfills, RCRA Subtitle D 

municipal solid waste (MSW) landfills, and on-

site releases to land from industrial non-

hazardous waste and construction/demolition 

waste landfills are covered under the jurisdiction 

of RCRA.  

 

Because the drinking water exposure pathway for 

TCE is covered in the SDWA regulatory 

analytical process for public water systems, EPA 
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did not include this pathway in the risk evaluation 

for TCE under TSCA. 

SACC SACC COMMENTS:  

Recommendation: Include a diagram that displays pathway and rates 

(e.g., biodegradation, exchange, discharge). 

¶ Members commented that the qualitative analysis is generally 

adequate, but some members found this draft risk evaluation for 

TCE less concise and more difficult to read than previous 

evaluations.  

 

An environmental fate diagram for TCE has been 

inserted into section 2.1 Environmental Fate and 

Transport. 

SACC SACC COMMENTS:  

Recommendation: Include additional discussion on uncertainties for 

exposure based on the potential for persistent exposure. 

¶ Based on the log Kow and predicted log Koc, EPA predicts limited 

partitioning into biosolids. EPA states that this is confirmed with 

TNSSS data (reference not provided in the draft risk evaluation), 

which did not detect TCE. While a similar argument is made for 

partitioning into sediments, there are no measured data to support 

this qualitative estimate.  

¶ Additional text regarding uncertainties for the predictions is needed. 

For example, EPA indicates that TCE would not bioaccumulate 

based upon a log Kow of ~2. This value indicates that TCE would 

partition into the organic phase 100 times more than in the aqueous 

phase. If TCE is continuously discharged into aquatic systems, 

ñpseudo-persistentò exposure would occur because there is limited 

aerobic biodegradation. While only 1% is predicted to be discharged 

into surface water from EPI SuiteÊ, based on the production 

volume and multiple detections observed in surface waters across 

the United States, persistent exposure may be a possibility and 

should be addressed as an uncertainty. 

 

During problem formulation EPA determined 

risks would not be evaluated for land-applied 

biosolids because, based on fate properties, TCE 

is not anticipated to partition to biosolids during 

wastewater treatment. Any TCE present in the 

water portion of biosolids following wastewater 

treatment and land application would be expected 

to rapidly volatilize into air. And the air exposure 

pathway from biosolids and surface water are 

insignificant. Based on the Guidance for 

Ecological Soil Screening Levels (EPA, 2003a, 

b) document, for terrestrial wildlife, relative 

exposures associated with inhalation and dermal 

exposure pathways are insignificant, even for 

volatile substances, compared to direct ingestion 

and ingestion of food (by approximately 1,000-

fold). In addition, TCE is not expected to 

bioaccumulate in tissues, and concentrations will 

not increase from prey to predator in either 

aquatic or terrestrial food webs. EPA has added 

language to the final risk evaluation document in 

Section 4.1.4 explaining this rationale. 

 

http://hero.epa.gov/index.cfm?action=search.view&reference_id=6544724
http://hero.epa.gov/index.cfm?action=search.view&reference_id=783960
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For sediment-dwelling organisms, during 

problem formulation, EPA determined that a 

significant portion of TCE is available to enter 

the sediment compartment. Therefore, while the 

sediment pathway was included, EPA did not 

plan to further analyze exposure to sediment-

dwelling species, and in the draft risk evaluation, 

sediment-dwelling organisms were only assessed 

qualitatively. However, in response to SACC 

comments, a quantitative assessment of sediment-

dwelling organisms was added to the final TCE 

risk evaluation in Section 4.1.3. 

SACC SACC COMMENTS:  

Recommendation: Add confidence intervals to the estimate of 

proportional removal and conduct a model sensitivity analysis to 

determine if variability associated with the physical-chemical properties 

would change EPAôs fate assessment. 

¶ The draft risk evaluation states that the Sewage Treatment Plant 

(STP) model in EPI SuiteÊ predicts 81% removal via volatilization 

and 1% removal via sorption. It is further stated that TCE is not 

reported in EPAôs Biennial Review for Biosolids. The 81% removal 

is used in subsequent modeling efforts without considering any 

variability as is the 1% removal via sorption.  

 

 

Due to the differences among study conditions, 

generating confidence intervals for each property 

would be very complex. However, the range and 

quality of reasonably available data were 

considered in the fate assessment of TCE.  

For the TCE Risk Evaluation the STP model in 

EPI SuiteTM (U.S. EPA, 2012b) was run using the 

assumption that TCE would not biodegrade 

during aerobic treatment. Physical-chemical 

properties input from table 1-1 were used. A 

sensitivity analysis varying key physical-

chemical properties driving removal of TCE by 

volatilization was also conducted. The results 

indicated that a 25 percent increase in the value 

of TCE vapor pressure,  water solubility or Kow 

input to the STP model made no more than a one 

percent difference in removal of TCE by 

volatilization or adsorption to activated sludge. 

The 25 percent value was chosen to represent 

hypothetical variability around the values of the 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=2347246
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water solubility, vapor pressure and Kow input to 

the STP model. Because the STP model output 

changes very little when inputs vary around a 

25% change in their values, a single removal 

estimate was considered adequate for the purpose 

of estimating removal in wastewater treatment.  

 

SACC SACC COMMENTS:  

If release is to lake waters (110-hour half-life), is daily averaging an 

appropriate measure of average water concentrations (there is an issue 

of carry-over of the undegraded fraction from day one added to new 

releases on day two)? 

 

Some of the releasing facilities did discharge to 

still water bodies such as lakes or bays, for which 

surface water concentrations are estimated using 

a dilution factor rather than a stream flow 

distribution. However, the analysis did not 

estimate or aggregate undegraded TCE day over 

day. This has been added to the uncertainties 

discussion in Section 2.2.6.3.  

SACC SACC COMMENTS:  

There is no mention of the influence that TCE density has on 

environmental fate. TCE density and partitioning to suspended 

sediments means that TCE will deposit in bottom sediments, where it 

may form a DNAPL. Density-dependent deposition to sediments is 

acknowledged, but not considered in the draft risk evaluation. 

 

EPA added discussion of uncertainty in 

considering the influence of TCE density on 

environmental fate in Section 2.1.3., Assumptions 

and Key Sources of Uncertainty for Fate and 

Transport.   

SACC SACC COMMENTS:  

Wipe cleaning ï uses towels, rags, paper ï may end up in landfills. 

What impact would there be, if any, from this slow release of TCE to 

the environment? 

 

Landfill exposures were not included in the 

environmental exposure conceptual model or 

assessed because disposal of TCE via 

underground injection, RCRA Subtitle C 

hazardous waste landfills, RCRA Subtitle D 

municipal solid waste (MSW) landfills, and on-

site releases to land from industrial non-

hazardous waste and construction/demolition 

waste landfills are covered under the jurisdiction 

of RCRA. 
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Mass balance approach recommended 

SACC  SACC COMMENTS:  

Recommendation: Provide better mass balance analysis to determine 

whether unaccounted TCE should be considered an environmental 

release.  

¶ Most of the Committee discussed the desire for a ñmass balanceò 
approach particularly for environmental exposure. 

¶ The problem formulation document (U.S. EPA, 2018) indicated that 

recycling and disposal at 172 reporting facilities totaled 91,000,000 

pounds. Yet the draft risk evaluation assesses only 52 pounds of 

releases. It is scientifically indefensible to disregard 91,000,000 

pounds of reported emissions from reporting facilities and base a 

nationwide environmental risk assessment on 0.003% of the known 

releases. Similarly, the Toxics Release Inventory (TRI) reported 

91,000,000 pounds released is a fraction of the 172,000,000 pounds 

used in commerce. Much of the remainder is unaccounted for.  

¶ Some Committee members noted the difficulty of assigning any 

ñunaccounted TCEò to a condition of use (COU). Other Committee 

members emphasized that 83.6% of TCE manufactured/imported is 

known to be consumed in the production of refrigerant 134a. 

 

EPAôs analysis uses TRI (U.S. EPA, 2017g) and 

DMR (U.S. EPA, 2016a) to estimate the highest 

local per site water releases of TCE. EPA has 

added a mass balance analysis as suggested to 

Appendix R of the Risk Evaluation. 

 

Based on use patterns for TCE, approximately 

84% of manufactured and/or imported TCE is 

consumed during manufacturing refrigerants. 

108 PUBLIC COMMENTS:  

¶ EPAôs risk evaluation lacks an adequate mass balance. EPAôs draft 
risk evaluations have failed to account for a chemical substanceôs 

presence and flow at the different stages of its lifecycle. In the case 

of TCE, over 170 million pounds of TCE are manufactured in or 

imported into the United States annually, yet only about 2.2 million 

pounds of TCE were identified as released to the air, water, and 

land; the draft risk evaluation does not make clear where the rest of 

it goes.  

According to the Emergency Planning and Community Right-to-Know 

act (EPCRA), mass balance is ñan accumulation of the annual quantities 

of chemicals transported to a facility, produced at a facility, consumed 

at a facility, used at a facility, accumulated at a facility, released from a 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5041148
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5176443
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facility, and transported from a facility as a waste or as a commercial 

product or byproduct or component of a commercial product or 

byproduct.ò While EPA relies on the Chemical Data Reporting (CDR) 

and TRI to compile some estimates of these values, there are limitations 

on both of those reporting schemes that result in an incomplete picture 

of the chemicalôs lifecycle. 

TCE concentrations in sediment pore water are/are not valid 

47 PUBLIC COMMENTS:  

EPA did not quantitatively assess exposure to sediment-dwelling 

organisms because TCE is expected to remain in aqueous phases and 

not adsorb to sediment due to its water solubility and low partitioning to 

organic matter. Limited sediment monitoring data for TCE suggest that 

TCE is present in sediments, but because of its relatively low partition 

coefficient for organic matter and because it biodegrades slowly, TCE 

concentrations in sediment pore water are expected to be similar to the 

concentrations in the overlying water or lower in the deeper part of 

sediment where anaerobic conditions prevail. Thus, TCE detected in 

sediments is likely from the pore water. There is agreement with EPAôs 

assessment and decision not to further pursue characterizing risks due to 

TCE exposure to sediment-dwelling organisms. 

 

For sediment-dwelling organisms, during 

problem formulation, EPA determined that an 

insignificant portion of TCE is available to enter 

the sediment compartment. Therefore, while the 

sediment pathway was included, EPA did not 

plan to further analyze exposure to sediment-

dwelling species, and in the draft risk evaluation, 

sediment-dwelling organisms were only assessed 

qualitatively. However, in response to SACC 

comments a quantitative assessment of sediment-

dwelling organisms was added to the final TCE 

risk evaluation in Section 4.1.3. 

SACC SACC COMMENTS:  

The Committee noted that it appears likely that TCE pore-water 

concentrations are similar to overlying water. The movement from 

sediment is dependent upon the organic carbon content of the sediment. 

With a predicted log Koc of ~2, the likelihood that TCE will be in 

organic carbon is 100 times greater. The lack of detected TCE in 

sewage sludge, which has high concentrations of organic carbon, 

suggests that partitioning into pore water does occur even with this log 

Koc. 

 

Although the log Koc indicates that TCE will 

partition to sediment organic carbon, organic 

matter typically comprises 25% or less of 

sediment composition (e.g., 

https://pubs.usgs.gov/of/2006/1053/downloads/pd

f/of-2006-1053.pdf) of which approximately 40-

60% is organic carbon (Schwarzenbach et al., 

2003). Based on these values, the sediment-water 

Kd (where Kd = KOC*fOC) is expected to be 

equal to or less than 9.5, indicating that at 

equilibrium, concentrations in sediment would be 

expected to be less than ten times higher than in 

https://pubs.usgs.gov/of/2006/1053/downloads/pdf/of-2006-1053.pdf
https://pubs.usgs.gov/of/2006/1053/downloads/pdf/of-2006-1053.pdf
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=787832
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=787832
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porewater. However, the porewater interacts with 

overlying surface water from which TCE may be 

lost via volatilization. Thus, concentrations in 

sediment and pore water are expected to be equal 

to or less than concentrations in overlying water. 

A narrative to this effect has been added to the 

final risk evaluation (Section 2.1) 

 

EPA should obtain/use measured data on TCE levels in sediments 

56, 108 PUBLIC COMMENTS:  

EPA has ignored STORET data available for evaluating sediment 

impacts. As a DNAPL, TCE is likely to be present in the sediment, at 

the bottom of a water column. In its problem formulation EPA noted 

that the STORET database would be examined for recent data on TCE 

levels in sediment. However, these data are absent from the draft risk 

evaluation. A review and analysis of data reported in the National Water 

Quality Monitoring Council database of Water Quality Data for TCE in 

sediment (above detection) in the last 10 years resulted in 21 

quantifiable analyses of TCE in sediment; the maximum detected 

concentration was 26,000 ɛg/kg.  

¶ EPA overlooked these data, which are environmentally relevant and 

describe measured impacts to environmental systems, simply 

because of its assertion that TCE "is not expected to accumulate in 

sediments." 

 

STORET data showing detections in 6% of 

samples was analyzed by (Staples et al., 1985), 

and summarized by ATSDR, which stated that 

the median concentration measured in sediment 

was < 5 ɛg/kg (dry weight), equivalent to 5 ppb, 

which is more than 2 orders of magnitude below 

the chronic (920 ppb) and acute concentration of 

concern (COC) (2,000 ppb) values estimated for 

sediment invertebrates by read-across from COCs 

reported for aquatic invertebrates.   

  

Although the log KOC indicates that TCE will 

partition to sediment organic carbon, organic 

matter typically comprises 25% or less of 

sediment composition 

(e.g., https://pubs.usgs.gov/of/2006/1053/downlo

ads/pdf/of-2006-1053.pdf) of which 

approximately 40-60% is organic 

carbon (Schwarzenbach et al., 2003). Based on 

these values, and using a log KOC of 1.8 the 

sediment-water Kd (where Kd = 

KOC* fOC) is expected to be equal to or less than 

9.5, indicating that at equilibrium, concentrations 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=1359400
https://pubs.usgs.gov/of/2006/1053/downloads/pdf/of-2006-1053.pdf
https://pubs.usgs.gov/of/2006/1053/downloads/pdf/of-2006-1053.pdf
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=787832
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in sediment would be expected to be less than ten 

times higher than in porewater. However, 

biodegradation can be expected to be rapid in 

anaerobic sediments and the porewater also 

interacts with overlying surface water from which 

TCE may be lost via volatilization and/or aerobic 

biodegradation.  Thus, concentrations in sediment 

and pore water are expected to be equal to or less 

than concentrations in overlying water. A 

narrative to this effect has been added to the final 

risk evaluation (Section 2.1).    

SACC SACC COMMENTS:  

Recommendation: Consider obtaining measurements of TCE in 

sediments near release sites. 

¶ The draft risk evaluation does not consider the fact that a Koc of 

between 60 and 126 demonstrates higher TCE concentrations in 

sediment than in water for all situations where sediment organic 

carbon (OC) is 0.8-1.6% of the water mass. Sediments most often 

have OC content much higher than 1.6%. These values are relatively 

simple to obtain from the USGS or from direct measurements in 

sediments near discharging facilities.  

¶ The draft risk evaluation seems to assume that all systems are at 

thermodynamic equilibrium and that kinetics do not exist. Water in 

sediment (i.e., pore water) and overlying water can only be at 

equilibrium with high turbulence and at significant distance 

downriver from inflow. In sediments of rivers with low turbulence, 

only the first few centimeters of sediment are in equilibrium with 

overlying water. There is virtually no advection between stationary 

sediment and water. So, once TCE-laden sediments are deposited, 

the TCE is less likely to partition back into water than might be 

predicted in ideal situations. Measurements of TCE in sediments 

near commercial releases are needed. 

¶ A Committee member noted that the partition coefficient from 

 

Although the log Koc indicates that TCE will 

partition to sediment organic carbon, organic 

matter typically comprises 25% or less of 

sediment composition (e.g., 

https://pubs.usgs.gov/of/2006/1053/downloads/pd

f/of-2006-1053.pdf) of which approximately 40-

60% is organic carbon (Schwarzenbach et al., 

2003). Based on these values, the sediment-water 

Kd (where Kd = Koc *f oc) is expected to be equal 

to or less than 9.5, indicating that at equilibrium, 

concentrations in sediment would be expected to 

be less than 10 times higher than in porewater.  A 

narrative to this effect has been added to the final 

risk evaluation, in a subsection of Section 2.1. 

 

STORET data showing detections in 6% of 

samples was analyzed by (Staples et al., 1985), 

and summarized by ATSDR, which stated that 

the median concentration measured in sediment 

was < 5 ɛg/kg (dry weight), equivalent to 5 ppb, 

which is more than 2 orders of magnitude below 

https://pubs.usgs.gov/of/2006/1053/downloads/pdf/of-2006-1053.pdf
https://pubs.usgs.gov/of/2006/1053/downloads/pdf/of-2006-1053.pdf
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=787832
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=787832
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=1359400
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measured data (U.S. EPA, 1977) shows field measured partition 

coefficients of 0.076 and 0.32 when using geometric mean and 

arithmetic mean concentrations in water and sediment media, 

respectively. The draft risk evaluation should justify that 0.32 (32%) 

represents low partitioning to sediments. 

¶ The review of available data raised questions regarding the extent to 

which TCE may be present in sediments, yet no monitoring studies 

have been conducted to refute the available data. This means that 

the draft risk evaluation erroneously states that ñreview and 

evaluation of reasonably available information on TCE confirmedò 

problem formulation conclusions. 

the chronic (920 ppb) and acute concentration of 

concern (COC) (2,000 ppb) values estimated for 

sediment invertebrates by read-across from COCs 

reported for aquatic invertebrates.   

 

Considerations of TCE either as a degradant/byproduct or degradants/byproducts of TCE 

SACC, 

56, 108 

SACC COMMENTS:  

Recommendation: Include available information on specific 

degradation/hydrolysis substances in the draft risk evaluation.  

¶ Several sections of the draft risk evaluation state that anaerobic 

biodegradation of TCE is rapid. The Committee noted that this is 

not always the case, and in many situations, toxic biodegradation 

intermediates are formed, including dichloroethylene and vinyl 

chloride. Atmospheric photolysis via the hydroxyl radical (OH) also 

can result in the formation of chloroform and other chlorinated 

byproducts (Itoh et al., 1994). 

PUBLIC COMMENTS:  

EPA concluded that the rate of anaerobic biodegradation is "fast." 

Under ideal conditions with correct microbial consortia that carry the 

metabolic capability to reductively dehalogenate TCE to ethene, this 

conclusion is valid; however, there are important caveats. EPA 

acknowledges that there is inherent variability in the reported 

biodegradation rates, yet still concludes that the "weight of evidence 

shows the anaerobic biodegradation in anaerobic condition is fast." 

¶ Biologically mediated processes that transform compounds cannot 

be assumed to lead to complete removal of a compound. Under 

anaerobic conditions, TCE biologically degrades via sequential 

 

EPA removed the characterization of anaerobic 

biodegradation as ñfast,ò instead noting that 

anareobic biodegredation occurs. 

 

In anaerobic environments, TCE biodegradation 

products include potentially hazardous substances 

including trichloroethylene, dichloroethene and 

vinyl chloride (Vogel and McCarty, 1985). 

 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=1744339
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removal of chloride ions first to cis-dichloroethene, and next to 

vinyl chloride, which is itself a potent carcinogen. Vinyl chloride 

degradation to ethane (under anaerobic conditions) is often the rate-

limiting step in this transformation, as it is mediated by a select 

group of microorganisms. As the rate-limiting step, there are many 

documented cases of stalled TCE-degradation, which has led to 

elevated vinyl chloride concentrations in the environment ï 

arguably a condition as bad as or worse than TCE alone. 

¶ Where TCE is discharged into the environment, simply reporting 

standard biodegradation rates can obscure important impacts due to 

transformation processes. 

EPA should consider legacy uses 

98 PUBLIC COMMENTS:  

EPA should consider the legacy risks and exposures posed by TCE. To 

fulfill its statutory mandate, EPA must consider all forms of TCEôs use 

and disposal. Failure to do so results in an incomplete accounting of the 

risks of injury TCE presents. Legacy exposure contributes to the rate of 

background exposure to individuals, and may result when people live or 

work in environments that contain legacy chemicals as well as when 

legacy disposals cause individuals to come into contact with a chemical 

substance through the air, water, or another exposure pathway. 

Cumulative exposures, including legacy exposures, increase the health 

risks faced by individuals and place a greater burden on subpopulations 

that have heightened sensitivity to TCE or face especially high 

exposures to it. 

¶ Legacy exposures to TCE are of particular concern in New York 

City due to the presence of TCE in detectable quantities in soil 

vapor and groundwater in many locations. The extent of exposure 

may be substantial in certain New York City neighborhoods given 

the vast historical use of this compound, its relative persistence in 

anaerobic conditions, and the variable age and condition of New 

York City buildings.  

 

The use of TCE in the past are not ñlegacyò uses. 

As described in EPAôs Risk Evaluation Rule (82 

FR 33726 (July 20, 2017)), a legacy use is an 

ongoing use of a chemical substance in a 

particular application where the chemical 

substance is no longer being manufactured, 

processed, or distributed in commerce for that 

application. The example provided in the Rule is 

insulation, which may be present in buildings 

after a chemical substance component is no 

longer being made for that use. 

 

EPA has evaluated disposal as a condition of use 

and determined that it presents an unreasonable 

risk of injury to health. EPA has determined that 

general population exposures due to drinking 

water contamination, groundwater contamination, 

and air emissions are under the jurisdiction of 

other statutes administered by EPA and are 

outside the scope of this risk evaluation. In 104 PUBLIC COMMENTS:  
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EPA is urged to consider the impacts of legacy use of TCE on tribal 

populations. The Ninth Circuit Court of Appeals ruled that EPA can no 

longer exclude ñlegacyò chemical uses from a risk evaluation, nor can it 

exclude any COUs from consideration. It also affirmed that the Toxic 

Substances Control Act (TSCA) ñdefinition of óconditions of useô 

clearly includes uses and future disposals of chemicals.ò Legacy use of 

products containing TCE was not considered in this draft risk 

evaluation. In order to accurately address the risks that TCE may pose 

to human health and the environment, environmental releases from 

unlined landfills containing it have to be evaluated. Not considering 

such environmental releases and the risks that they pose 

disproportionately affects tribesô exposures, in this case due to the 

unique disposal circumstances on tribal lands and in tribal communities.  

exercising its discretion under TSCA section 

6(b)(4)(D) to identify the conditions of use that 

EPA expects to consider in a risk evaluation, 

EPA believes it is important for the Agency to 

have the discretion to make reasonable, 

technically sound scoping decisions.  

 

EPA did not include legacy disposals, (i.e., 

disposals that have already occurred), because 

they do not fall under the definition of conditions 

of use under TSCA section 3(4). 
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2. Environmental Exposure and Releases 
Environmental Exposure and Releases  

Charge Question 2.1: Please comment on the approaches, models, and data used in the water release assessment including 

comparison of modeled data to monitored data (Section 2.2). 

Charge Question 2.2.: Please provide any specific suggestions or recommendations for alternative data or estimation methods, 

including modeling approaches, that could be considered by EPA for conducting or refining the water release assessment and 

relation to monitored data (Section 2.2). 

# 
Summary of Comments for Specific Issues Related to Charge 

Question 2 
EPA/OPPT Response 

Concerns with release modeling or comparison of model results to monitoring data 

SACC SACC COMMENTS:  

Recommendation: Compare model estimates with values from 

municipal wastewater or National Pollutant Discharge Elimination 

System (NPDES) discharge data from industrial wastewater treatment 

facilities to determine model sensitivity.  

Modeling estimates were obtained from E-FAST using data compiled 

from TRI, DMR, and CDR. A probabilistic dilution module is then used 

to estimate surface water concentrations in freshwater streams and still 

water systems.  

¶ Several Committee members indicated that it is unclear how these 

data are used in the model. For example, it is uncertain how NPDES 

data from DMR are used. Based upon the draft risk evaluation, it 

seems that the only data compiled from DMR are dilution data. It is 

unclear why monitoring data for TCE in wastewater effluent was 

not obtained from NPDES. It seems that only the 10th percentile 

value of stream dilution is used from DMR and is considered a 

conservative estimate. 

¶ The Committee found it unclear why the upper end conservative 

(i.e., 90th percentile) of E-FAST values are not used or why effluent 

values are not used. In fact, it appears that municipal wastewater 

measurements are excluded from the water quality exchange 

(WQX) measured data. 

 

NPDES reporting data from DMR were not 

used for dilution factors in modeling. NPDES 

data were used for many releasing sites as the 

bases for the annual loading/release volumes 

that serve as the key inputs for the aquatic 

exposure model. Surface water concentrations 

are estimated using loading volumes (not 

effluent concentrations) with receiving water 

body stream flow.  

 

E-FAST (U.S. EPA, 2014c) surface water 

concentrations described as 10th percentile are 

the more conservative values. These are based 

on low-end (10th percentile) stream flow 

distributions for sites modeled using industry-

specific stream flow distributions rather than 

known or estimated stream flow for a specific 

site. Therefore, use of the 10th percentile stream 

flow for receiving water bodies results in more 

conservative surface water concentration 

estimates for use in risk characterization. 

Surface water monitoring data from WQP were 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=4565445
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¶ Concerns were expressed on the use of a model that is specifically 

designed for runoff scenarios, but spills and runoff are excluded 

from the draft TCE risk evaluation. 

¶ There is a lack of clarity regarding references to concentrations. For 

example, the range of measured surface water concentrations near 

facilities reported as 0.4-477 parts per billion (ppb) is not the 

observed concentration range. The observed range is ~0.05-9090 

µg/L. As such, the text is misleading as written. 

¶ One Committee member thought that the approaches followed by 

EPA to assess water releases seemed adequate. This member 

thought that the draft risk evaluation did a good job in highlighting 

the limitations and uncertainties of the assessment. For instance, the 

TRI data are probably the best source for mass flows, but given its 

inherent limitations (e.g., excluding companies with less than 10 

full -time employees, minimum thresholds, potential 

underreporting), the Committee suggested that this is likely to be an 

underestimation of loading. 

considered relevant for comparison with the 

modeled surface water concentrations in water 

bodies.  

 

E-FAST (U.S. EPA, 2014c) and its underlying 

models and equations have been peer reviewed 

and used  to estimate surface water 

concentrations resulting from industrial point 

source releases for many years. 

 

The highest reported measured concentration 

level from Table 2-11 is 447µg/L, while the 

highest estimated/modeled concentration 

exceeds 9,000 µg/L (Tables 2-7 through 2-9, 

Appendix C). EPA has edited the titles of 

Tables 2-7 through 2-9 to clarify that these 

concentrations are estimated and not measured. 

 

EPA appreciates the feedback and this point 

related to potential underestimations based on 

TRIôs minimum reporting thresholds is 

discussed in Section 2.2.6.3. 

SACC SACC COMMENTS:  

Recommendation: Compare E-FAST advantages and disadvantages 

with other models.  

In Section 2.2.3, the advantages of using EPAôs E-FAST are listed. 

Several Committee members thought that to be fair to readers, at least 

one disadvantage to using this tool for everything should be listed. For 

example, using a model that does not consider the fate of the chemical 

is problematic. Members wondered if other models could be compared 

to the E-FAST results. 

¶ E-FAST does not estimate stream concentrations based on the 

potential for downstream transport and dilution. This implies that E-

 

Section 2.2.6.3 discusses the uncertainties 

associated with using E-FAST in this 

evaluation, including the disadvantages noted. 

EPA states ñE-FAST 2014 estimates surface 

water concentrations at the point of release, 

without post-release accounting for 

environmental fate or degradation such as 

volatilization, biodegradation, photolysis, 

hydrolysis, or partitioning.ò In light of this 

shortcoming, EPA has conducted additional 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=4565445
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FAST is acceptable for near-field environmental concentration 

estimation but not acceptable for estimating downstream 

concentrations, which are the bulk of environmental measurements. 

¶ E-FAST stream flow data are 15-30 years old. The draft risk 

evaluation needs more recent data (last 10 years) to significantly 

decrease uncertainty. 

fate analysis for two sites with chronic COC 

(920 µg/L) exceedances (See Section 4.3.1 and 

2.2.6.3). EPISuite fugacity modeling using 

WVOLWIN was conducted to inform the 

degree to which volatilization may impact the 

modeled stream concentrations estimated in E-

FAST (U.S. EPA, 2014c). Parameters (wind 

speed, current speed, and water depth) 

reflective of two releasing sites with the highest 

predicted surface water concentrations (Praxair 

Technology Center in Tonawanda, NY and 

NASA Michoud in New Orleans, LA; see Table 

4-1) were used to estimate TCE volatilization 

half-lives, which varied from one day to more 

than 10 years. The effect of volatility on 

estimating instream concentrations is expected 

to be highly variable and site-specific 

depending on stream flow and environmental 

conditions. For discharges to still, shallow 

water bodies, E-FAST estimates are less likely 

to overestimate surface water concentrations, as 

TCE is predicted to have a long half-life in such 

still water bodies. For discharges to faster-

flowing, deeper water bodies, E-FAST 

estimates may inadequately reflect instream 

volatile losses expected within the timeframe of 

one day. Given this variation and the predicted 

half-life of TCE in flowing water bodies, E-

FAST surface water concentrations may best 

represent concentrations found at the point of 

discharge. 

 

In Section 2.2.6.3, EPA addresses this point by 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=4565445
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stating ñAdditionally, E-FAST does not 

estimate stream concentrations based on the 

potential for downstream transport and dilution. 

These considerations tend to lead to higher 

predicted surface water concentrations. 

Dilution is incorporated, but it is based on the 

stream flow applied. Therefore, there is 

uncertainty regarding the level of TCE that 

would be predicted downstream of a releasing 

facility or after accounting for potential 

volatilization from the water surface, which is 

dependent on the degree of mixing in a 

receiving water body.ò 

 

The assumptions and uncertainties of the stream 

flow dataset within E-FAST, including the old 

age of the data, are discussed in Section 2.2.6.3.  

Uncertainty in release estimates 

SACC SACC COMMENTS:  

One Committee member thought that Table 2-10, although not a full 

uncertainty assessment, provides a good sense of the potential 

uncertainty through presenting data ranges and standard deviations. 

 

EPA appreciates the feedback. 

SACC SACC COMMENTS:  

Recommendation: Discuss the potential uncertainties of other 

wastewater treatment processes (e.g., aeration), particularly with 

volatile chemicals.  

¶ The estimated percent removal from wastewater treatment is based 

on a specific kind of industrial wastewater treatment facility 

(IWTF). Variation in types of IWTFs (sludge [dewatering], 

chemical, biological [aerobic, anaerobic, composting], physical 

[screening, sedimentation, skimming]) that manufacture or process 

TCE should be discussed. This is particularly important because 

aeration is typically used in secondary treatment. At a minimum, a 

 

Possible uncertainties in the WWTP removal 

estimates include confidence in the physical-

chemical properties, the range of reported 

aerobic biodegradation rates, and variation in 

performance among wastewater treatment 

plants. The physical-chemical properties 

reported in Table 1-1 and used in the STPWIN 

model are reported in high-quality data sources 

and align with expected values for TCE, and 

thus are of high-confidence. The uncertainty in 
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range of estimated removal percentages (or a confidence interval 

around the estimate of percent removal) should be provided. 

biodegradation rates is discussed in Section 

2.1.3, and TCE removal from wastewater by 

biodegradation was assessed to range from 

negligible to complete depending on the 

conditions in a given WWTP. The TCE 

removal performance may vary among WWTP, 

but the STPWIN model is designed to estimate 

removal from a model, conventional WWTP. 

The removal estimated by STPWIN for abiotic 

processes alone is 81%. 

Geospatial/geographic analysis of releases concerns 

SACC SACC COMMENTS:  

¶ Several Committee members expressed concerns about the 

geospatial analysis approach. If the geospatial analysis finds a 

Superfund site within 1-5 miles of the facility, then the draft risk 

evaluation indicated that those monitoring sites were excluded. 

¶ One Committee member was uncertain how Department of Defense 

(DOD) facilities that use TCE are treated. Of additional concern 

would be the possibility that the DOD facility also included a 

Superfund site. This member also had concerns for situations where 

the monitoring site is downstream (down slope) of the TCE use 

facility but upstream (up slope) from the Superfund site. 

 

In Section 2.2.6.2.3, EPA states that the 

monitoring stations co-located with facilities in 

the same HUC in the 2016 set were also 

examined for proximity to Superfund sites; 

however, no Superfund sites were identified 

within five miles of these sites. While 

monitoring data from WQP/WQX clearly 

associated with superfund sites were not 

included in the monitoring data summary in 

Table 2-10, superfund sites were still 

considered in the GIS analysis to identify 

whether any of the observed concentrations 

may be associated with superfund sites rather 

than the scoped COUs.  

 

Facilities modeled were based on the scoped 

COUs and Occupational Exposure Scenarios 

(OES). Release sites were not excluded from 

the release and exposure assessment unless they 

were deemed not to fall within the scope of this 

evaluation.  
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SACC SACC COMMENTS:  

Geographic coordinates (p. 90): One Committee member thought that 

location of release points is needed rather than the ñaddressò of the 

facility or the ñfront doorò of the Superfund site. This member thought 

that the geographic analysis sounded quite cursory even though it is a 

screening analysis. This member also thought that incorporating land 

slope, Superfund site boundaries, and facility discharge points would 

not be that much extra work. 

EPA appreciates the feedback on its GIS 

analysis in this evaluation and will consider 

how to make such analyses more robust. 

SACC SACC COMMENTS:  

Geographic information systems (GIS) work has not been validated 

through ground truthing. 

Release data and data presentation concerns 

SACC SACC COMMENTS:  

Recommendation: Add a few explanatory paragraphs immediately after 

the concept of ñcleansed data set.ò  

¶ Several Committee members pointed out that in the beginning of 

Section 2.2.6.2.2, it was unclear what ócleansed data setsô means. 

The Committee recommended enhancing the clarity with a quick 

reminder of the definition, given the length of the overall report. 

 

EPA has updated language in Section 2.2.4.2 

and 2.2.6.2.2 to clarify what was meant by 

ñcleansedò dataset. Section 2.2.4.2 now reads 

ñThe ñSite data onlyò and ñSample results 

(physical/chemical metadata)ò files were linked 

using the common field ñMonitoring Location 

Identifierò and then filtered to eliminate records 

not relevant to the scope of the environmental 

evaluation. Specifically, filtering was applied to 

select the media of interest (i.e., surface water), 

eliminate records that were quality control 

samples (i.e., field blanks) or identified as 

having analytical quality concerns (i.e., quality 

control issues, sample contamination, or 

estimated values), and eliminate records 

associated with contaminated sites (i.e., 

Superfund).ò Section 2.2.6.2.2 now refers to the 

ñfilteredò dataset rather than ñcleansed.ò 

SACC SACC COMMENTS:   
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One Committee member thought that the state of active facility releases 

and release characteristics should be reported in Section 2.2.2.2.2 or that 

Section 2.2.2.2.2 text should be moved or cross-referenced to pp. 92 and 

93. 

EPA will investigate either referencing or 

moving this information for improved clarity in 

future risk evaluations. 

SACC SACC COMMENTS:  

Table 2-10: One Committee member indicated that with such a high 

fraction of non-detect (ND) levels, the average is likely an overestimate 

of central tendency while standard deviation is likely an underestimate 

of variability. The member noted that in all years, the average of 

detections is less than the average of all data, suggesting that there are a 

lot of NDs from sites where the detection level is closer to 5 than to 

0.022. 

 

EPA added language addressing this point in 

the uncertainties discussion in Section 2.2.6.3. 

SACC  SACC COMMENTS:  

A Committee member commented that the estimates of release days 

(Section 2.2.2.2.2.3) are really assumptions, not estimates. There are no 

data on exactly how these facilities operate.  

¶ óFootnote aô to Table 2-2 assumes 260 days of operation per year in 

assessing annual releases from TRI and DMR data. But Appendix I 

apparently assumes and justifies the use of 350 operating days per 

year (see ófootnote cô to Table Apx I-2). The number of operating 

days that form the basis for the range of manufacturing estimated 

daily releases reported in Table 2-2 is not reported and is not clear in 

the associated text. Appendix I discusses the approach to estimating 

water releases from manufacturing sites using effluent guidelines in 

the situation where TRI and DMR data were not available or where 

TRI and DMR data did not sufficiently represent releases of TCE to 

water for a COU.  

¶ It would be useful to know what fraction of manufacturing sites had 

water releases that were estimated by this approach and what 

fraction used monitoring data directly. Similarly, it would be useful 

to know what fraction of processing facilities under each COU were 

represented by estimates and which by monitoring data. This has 

direct relevance on the uncertainty that would be assigned to the 

 

EPA assessed releases from TCE 

manufacturing sites at 350 days per year based 

on assuming seven days per week and 50 weeks 

per year with two weeks per year for shutdown 

activities which is consistent with the 

information provided in Appendix I. Release 

days per year for other OES are discussed in 

Section 2.2.2.2.3. Footnote a refers to vapor 

degreasing OES. 

 

Information on release estimations versus 

monitoring data for manufacturing sites (as well 

as all other OES sites) are available in the 

Supplemental Information File: Environmental 

Releases and Occupational Exposure 

Assessment. 

 

Appendix I is meant to illustrate how releases 

were calculated for TCE manufacturing sites 
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range of estimates reported in Table 2-2 (this table should refer to 

Table 2-4 for clearer description of assumption on release days). 

¶ Difficulty justifying pounds per day values in Table 2-2 with 

kg/site-day estimates presented in Appendix I. 

¶ óFootnote aô to Table 2-2 justifies using the Open Top Vapor 

Degreasers (OTVD) range of water releases for multiple other 

degreasing, cleaning, and metalworking applications because 

ñreleases were estimated using TRI and DMR data.ò This sounds 

less like a justification than an acknowledgement that there are only 

reliable water release data for larger OTVD operations. 

where monitoring data were not available. The 

pounds per day values can be verified in the 

Supplemental Information File: Environmental 

Releases and Occupational Exposure 

Assessment. 

 

The days of water releases from all vapor 

degreasing OES were based on the 2017 ESD 

on the Use of Vapor Degreasing as shown in 

Table 2-4. 

SACC SACC COMMENTS:  

Recommendation: Incorporate an estimate for releases from all facilities 

that are likely to use TCE but that do not report TRI data. 

¶ Several Committee members recommended that EPA should 

incorporate an estimate for releases (via maximum likelihood, 

censored regression, or equivalent; see Helsel, 1990 and Helsel, 

2005) from approximately 68,400 facilities that are likely to use 

TCE but that do not report TRI data. This approach uses the 

distribution of known observations to predict the unknown 

observations (non-detects). The draft risk evaluation lists 68,600 

potential or likely users (Table 2-3). EPA states that reports are 

available from 183 facilities and 8 WWTPs. Data from these 

locations could be used to develop a population distribution that 

could be used to estimate total releases from all facilities. 

 

EPAôs analysis uses TRI (U.S. EPA, 2017g) 

and DMR (U.S. EPA, 2016a) to estimate the 

highest local per site water releases of TCE. 

EPA has added a mass balance analysis as 

suggested to Appendix R of the Risk 

Evaluation. 

SACC SACC COMMENTS:  

Recommendation: To be conservative, high percentile estimates of 

releases should be used anytime monitoring data are not available. 

¶ Several Committee members indicated that the exclusion of spills is 

inappropriate as spills result from TCE uses in commerce. One 

Committee member expressed concern that this decision is 

unprotective (e.g., not appropriately conservative).  

¶ The impact of spills needs to be discussed. Several of the National 

 

Spills and leaks generally are not included 

within the scope of a TSCA risk evaluation 

because in general they are not considered to be 

circumstances under which a chemical 

substance is intended, known or reasonably 

foreseen to be manufactured, processed, 

distributed, used, or disposed of. To the extent 

there may be potential exposure from spills and 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5041148
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5176443
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Institute for Occupational Safety and Health (NIOSH) Health 

Hazard Evaluations (HHE) report that workers are concerned about 

the impact of spills and cleanup and that those are reported as 

associated with headaches, dizziness, and other symptoms. 

leaks, EPA is also declining to evaluate 

environmental exposure pathways addressed by 

other EPA-administered statutes and associated 

regulatory programs.   

 

First, EPA does not identify TCE spills or leaks 

as ñconditions of use.ò  EPA does not consider 

TCE spills or leaks to constitute circumstances 

under which TCE is manufactured, processed, 

distributed, used, or disposed of, within 

TSCAôs definition of ñconditions of use.ò  

Congress specifically listed discrete, routine 

chemical lifecycle stages within the statutory 

definition of ñconditions of useò and EPA does 

not believe it is reasonable to interpret 

ñcircumstancesò under which TCE is 

manufactured, processed, distributed, used, or 

disposed of to include uncommon and 

unconfined spills or leaks for purposes of the 

statutory definition.  Further, EPA does not 

generally consider spills and leaks to constitute 

ñdisposalò of a chemical for purposes of 

identifying a COU in the conduct of a risk 

evaluation. 

 

In addition, even if spills or leaks of TCE could 

be considered part of the listed lifecycle stages 

of TCE, EPA has ñdeterminedò that spills and 

leaks are not circumstances under which TCE 

is intended, known or reasonably foreseen to be 

manufactured, processed, distributed, used, or 

disposed of, as provided by TSCAôs definition 

of ñconditions of use,ò and EPA is therefore 
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exercising its discretionary authority under 

TSCA section 3(4) to exclude TCE spills and 

leaks from the scope of the TCE risk 

evaluation.  The exercise of that authority is 

informed by EPAôs experience in developing 

scoping documents and risk evaluations, and on 

various TSCA provisions indicating the intent 

for EPA to have some discretion on how best to 

address the demands associated with 

implementation of the full TSCA risk 

evaluation process.  Specifically, since the 

publication of the Risk Evaluation Rule, EPA 

has gained experience by conducting ten risk 

evaluations and designating forty chemical 

substances as low- and high-priority 

substances. These processes have required EPA 

to determine whether the case-specific facts 

and the reasonably available information justify 

identifying a particular activity as a ñcondition 

of use.ò With the experience EPA has gained, it 

is better situated to discern circumstances that 

are appropriately considered to be outside the 

bounds of ñcircumstancesé under which a 

chemical substance is intended, known, or 

reasonably foreseen to be manufactured, 

processed, distributed in commerce, used, or 

disposed ofò and to thereby meaningfully limit 

circumstances subject to evaluation.  Because 

of the expansive and potentially boundless 

impacts that could result from including spills 

and leaks as part of the risk evaluation (e.g., 

due to the unpredictable and irregular scenarios 

that would need to be accounted for, including 
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variability in volume, frequency, and 

geographic location of spills and leaks; 

potential application across multiple exposure 

routes and pathways affecting myriad 

ecological and human receptors; and far-

reaching analyses that would be needed to 

support assessments that account for 

uncertainties but are based on best available 

science), which could make the conduct of the 

risk evaluation untenable within the applicable 

deadlines, spills and leaks are determined not to 

be circumstances under which TCE is intended, 

known or reasonably foreseen to be 

manufactured, processed, distributed, used, or 

disposed of, as provided by TSCAôs definition 

of ñconditions of use.ò 

 

Exercising the discretion to not identify spills 

and leaks of TCE as a COU is consistent with 

the discretion Congress provided in a variety of 

provisions to manage the challenges presented 

in implementing TSCA risk evaluation. See 

e.g., TSCA sections 3(4), 3(12), 6(b)(4)(D), 

6(b)(4)(F). In particular, TSCA section 

6(b)(4)(F)(iv) instructs EPA to factor into 

TSCA risk evaluations ñthe likely duration, 

intensity, frequency, and number of exposures 

under the conditions of useé.,ò  suggesting 

that activities for which duration, intensity, 

frequency, and number of exposures cannot be 

accurately predicted or calculated based on 

reasonably available information, including 

spills and leaks, were not intended to be the 
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focus of TSCA risk evaluations.  And, as noted 

in the preamble to the Risk Evaluation Rule, 

EPA believes that Congress intended there to 

be some reasonable limitation on TSCA risk 

evaluations, expressly indicated by the 

direction in TSCA section 2(c) to ñcarry out 

[TSCA] in a reasonable and prudent manner.ò  

 

For these reasons, EPA is exercising this 

discretion to not consider spills and leaks of 

TCE to be COUs. 

 

Second, even if TCE spills or leaks could be 

identified as exposures from a COU in some 

cases, these are generally not forms of exposure 

that EPA expects to consider in risk evaluation.  

TSCA section 6(b)(4)(D) requires EPA, in 

developing the scope of a risk evaluation, to 

identify the hazards, exposures, conditions of 

use, and potentially exposed or susceptible 

subpopulations the Agency ñexpects to 

considerò in a risk evaluation.  As EPA 

explained in the ñProcedures for Chemical Risk 

Evaluation Under the Amended Toxic 

Substances Control Actò (ñRisk Evaluation 

Ruleò), EPA may, on a case-by-case basis tailor 

the scope of the risk evaluation ñin order to 

focus its analytical efforts on those exposures 

that are likely to present the greatest concern, 

and consequently merit an unreasonable risk 

determination.ò  82 FR 33726, 33729 (July 20, 

2017).   
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In the problem formulation documents for 

many of the first 10 chemicals undergoing risk 

evaluation, EPA applied the same authority and 

rationale to certain exposure pathways, 

explaining that ñEPA is planning to exercise its 

discretion under TSCA 6(b)(4)(D) to focus its 

analytical efforts on exposures that are likely to 

present the greatest concern and consequently 

merit a risk evaluation under TSCA....ò  This 

approach is informed by the legislative history 

of the amended TSCA, which supports the 

Agencyôs exercise of discretion to focus the 

risk evaluation on areas that raise the greatest 

potential for risk.  See June 7, 2016 Cong. Rec., 

S3519-S3520.   

 

In addition to TSCA section 6(b)(4)(D), the 

Agency also has discretionary authority under 

the first sentence of TSCA section 9(b)(1) to 

ñcoordinate actions taken under [TSCA] with 

actions taken under other Federal laws 

administered in whole or in part by the 

Administrator.ò  TSCA section 9(b)(1) 

provides EPA authority to coordinate actions 

with other EPA offices, including coordination 

on tailoring the scope of TSCA risk evaluations 

to focus on areas of greatest concern rather than 

exposure pathways addressed by other EPA-

administered statutes and regulatory programs, 

which does not involve a risk determination or 

public interest finding under TSCA section 

9(b)(2).  EPA has already tailored the scope of 

this risk evaluation using such discretionary 
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authorities with respect to exposure pathways 

covered under the jurisdiction of other EPA-

administered statutes and associated regulatory 

programs (see section 1.4.2). 

 

Following coordination with EPAôs Office of 

Land and Emergency Management (OLEM), 

EPA has found that exposures of TCE from 

spills and leaks fall under the jurisdiction of 

RCRA.  See 40 CFR 261.33(d) (defining in 

part a hazardous waste as ñany residue or 

contaminated soil, water or other debris 

resulting from the cleanup of a spill into or on 

any land or water of any commercial chemical 

product or manufacturing chemical 

intermediate having the generic name listed [40 

CFR 261.33(e) or (f)], or any residue or 

contaminated soil, water or other debris 

resulting from the cleanup of a spill, into or on 

any land or water, of any off-specification 

chemical product and manufacturing chemical 

intermediate which, if it met specifications, 

would have the generic name listed in [40 CFR 

261.33(e) or (f)]ò); 40 CFR 261.33(f) (listing 

TCE as hazardous waste no. U080).  As a 

result, EPA believes it is both reasonable and 

prudent to tailor the TSCA risk evaluation for 

TCE by declining to evaluate potential 

exposures from spills and leaks, rather than 

attempt to evaluate and regulate potential 

exposures from spills and leaks under TSCA. 
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Releases from municipal landfills are regulated 

under RCRA. As explained in more detail in 

Section 1.4.2, EPA believes that coordinated 

action on exposure pathways and risks 

addressed by other EPA-administered statutes 

and regulatory programs is consistent with 

statutory text and legislative history, 

particularly as they pertain to TSCAôs function 

as a ñgap-fillingò statute, and also furthers EPA 

aims to efficiently use Agency resources, avoid 

duplicating efforts taken pursuant to other 

Agency programs, and meet the statutory 

deadline for completing risk evaluations.  

 

EPA does not expect exposure to consumers 

from disposal of consumer products.  It is 

anticipated that most products will be disposed 

of in original containers, particularly those 

products that are purchased as aerosol cans. As 

described in section 1.4.2 EPA is not evaluating 

on-site releases to land from RCRA Subtitle D 

municipal solid waste (MSW) landfills or 

exposures of the general population from such 

releases in the TSCA evaluation because they 

are adequately addressed by other EPA statutes. 

 

Disposal of household waste to municipal 

landfills is covered under the jurisdiction of 

RCRA as discussed in section 1.4.2.  

SACC SACC COMMENTS:  

Recommendation: EPA should consider the impact on discharge 

estimates of multiple facilities discharging to a single publicly-owned 

treatment work (POTW).  

 

The STPWIN model assumes an influent 

concentration of 10 µg/L flow at 1,000,000 L/hr 

(6.3 millions of gallons per day) (Clark et al., 
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¶ In evaluating Appendix P, one Committee member concluded that 

releases from degreasing operations were estimated based on ñbest 

practicesò for OTVDs. Under this approach, 80% of wastewater is 

released to a water treatment facility. If this assumption is made, the 

Committee member concluded that aggregates from all commercial 

users within a water treatment district could discharge to a single 

POTW.  

¶ Data presented in the draft risk evaluation did not allow 

determination of the extent to which multiple facilities were 

discharging to a single facility and if the magnitude of any such 

discharges would be essential to estimate high centile releases from 

POTWs receiving TCE from multiple commercial users. 

1995). This equates to 0.24 kg/day of TCE 

entering the model treatment plant. The 

estimated daily water releases reported in Table 

2-2 of the Risk Evaluation ranged from 2.53E-

07 to 24.1 kg/site-day. Therefore, the STPWIN 

model covers most of the estimated daily water 

releases except for those at the higher range 

which exceed the mass loading considered in 

STPWIN. The maximum amount of TCE that 

could be removed by volatilization is 100,000 

kg/day, which is based on the 8960 g/m3 air 

flow in the STPWIN model aeration. From this 

analysis the STPWIN model predicted TCE 

removal of 80% by volatilization likely covers 

the aggregate discharge from multiple facilities. 

SACC SACC COMMENTS:  

Recommendation: The Committee restated the need for robust 

monitoring data to be used in exposure assessments.  

¶ One Committee member concluded that the hydrologic unit code 

approach can be valuable if and only if assessments can show that 

measurements at downstream monitoring sites are predictive of 

discharges from upstream facilities. Otherwise, the Committee 

member expressed concern that the approach is likely to underreport 

TCE concentrations downstream of manufacturing facilities. 

 

For this evaluation, EPA utilized data from the 

Water Quality Portal (WQP), which integrates 

publicly available US water quality data from 

multiple databases: 1) the United States 

Geological Survey National Water Information 

System (USGS NWIS); 2) EPAôs STOrage and 

RETrieval (STORET); and 3) the United States 

Department of Agriculture Agricultural 

Research Service (USDA ARS) Sustaining The 

Earthôs Watersheds - Agricultural Research 

Database System (STEWARDS). EPA also 

conducted a full systematic review to identify 

surface water monitoring data from peer 

reviewed literature and grey literature sources.  

 

EPA appreciates the feedback on its GIS 

analysis and co-location analysis using HUCs. 
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However, since modeled releases are site-

specific and associated with scoped COUs, 

resultant surface water concentration estimates 

may or may not be near or associated with 

sampling sites with measured data from 

national or peer reviewed data sources.  

SACC SACC COMMENTS:  

Tables 2-7 to 2-9: Several Committee members thought that the 

aqueous concentrations should be consistently expressed as mg/L. 

 

Concentrations in Tables 2-7 through 2-9 are 

now consistently expressed in µg/L units, 

aligning with units in Tables 2-10, and 2-11.  

108 PUBLIC COMMENTS:  

EPA appears to have made no significant effort to identify data on the 

TCE in soil or sediment, available for example in EPAôs STORET 

database, which it used to obtain surface water data on TCE, despite the 

fact that EPA does mention in passing that ñ[l]imited sediment 

monitoring data é suggest that TCE is present in sediments.ò EPA did 

conduct such searches and located substantial amounts of data for 

another chemical undergoing risk evaluation (methylene chloride). 

There is every reason to believe that analogous data for TCE would 

have been located had EPA conducted the same kinds of searches it did 

for methylene chloride. 

 

As shown in the conceptual model in Figure 1-

6, soil and land-applied biosolid exposure 

compartments are indicated as being associated 

with pathways not further analyzed based on 

work done during problem formulation. The 

systematic review process for identifying, 

screening, and evaluating data was tailored 

based on these decisions. 

 

However, in response to SACC comments, 

EPA added a quantitative assessment of 

sediment-dwelling organisms using E-FAST 

(U.S. EPA, 2014c) results and aquatic 

invertebrate data to the TCE risk evaluation in 

Section 4.1.3. 

Eco exposure pathways included are incomplete or not relevant 

103 PUBLIC COMMENTS:  

EPA should clarify the purpose of evaluating acute environmental risks. 

Typically, acute environmental risks would be characterized to 

represent a large, sudden environmental exposure such as a spill. The 

COUs evaluated represent continuous, regular releases, which are 

characteristic of a chronic exposure. 

 

Acute environmental risks are considered 

because there is uncertainty around the 

frequency of environmental releases. The 

assumptions were made that each facility would 

release their total volume of TCE to surface 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=4565445
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water over 20 days and over a maximum 

number of days (e.g., 260 days, 350 days 

depending on the exposure scenario). Because 

EPA does not know the exact number of days 

over which the environmental release occurs, 

EPA found it essential to assess acute 

environmental risk.  

108 PUBLIC COMMENTS:  

EPA dismissed potential exposure based on land-applied biosolids (p. 

90), stating that: ñTCE was not detected in EPAôs TNSSS, nor was it 

reported in biosolids during EPAôs Biennial Reviews for Biosolidséò 

(U.S. EPA, 2019d). However, our review of the cited document as well 

as the TNSSS Sampling and Analysis Technical Report did not indicate 

that TCE was included in the sample analysis, which calls into question 

use of the biennial review as support for EPA's conclusions. TCE has 

been detected in biosolids at concentrations as high as 8,770 ɛg/kg. 

¶ A recent Office of Inspector General (OIG) report indicates EPA 

ñlacks the data or risk assessment toolsò to make determinations on 

the risk levels for pollutants found in biosolids. According to the 

OIG, ñ[t]he regulations for biosolids do not require the EPA to 

obtain the data necessary to complete risk assessments.ò 

¶ EPA states that ñ[u]sing reasonably available information, 
exposures will be estimated (usually quantitatively) for the 

identified conditions of use.ò EPA cannot prepare an accurate 

quantitative estimate for exposure if EPA has excluded exposure 

pathways. ñFor environmental evaluations specifically, EPA plans 

to include a discussion of the nature and magnitude of the effects, 

the spatial and temporal patterns of the effects, [and] implications at 

the species, population, and community levelò (82 Fed. Reg. at 

33,743). EPA cannot accurately discuss the magnitude of the effects 

on the environment or the spatial and temporal patterns of those 

effects if EPA ignores the vast majority of the environmental 

exposures, as EPA proposes to do.  

 

EPA based its decision not to further evaluate 

TCE exposure via land-applied biosolids in the 

Risk Evaluation on fate properties; in particular, 

TCE is not anticipated to partition to biosolids 

during wastewater treatment. Any TCE present 

in the water portion of biosolids following 

wastewater treatment and land application 

would be expected to rapidly volatilize into air.  
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¶ EPA did not conduct a significant analysis of biosolids in the draft 

risk evaluation; EPA instead dismissed this pathway on the basis of 

physical-chemical and fate properties of TCE. EPA should obtain 

some monitoring data to confirm these analyses, but in any event, 

EPA cannot rationalize ignoring exposures from biosolids on the 

basis that TCE will enter the water and air and then also choose to 

ignore the exposure pathways through water and air. EPAôs 

justification for ignoring the biosolids pathways for TCE highlights 

that EPAôs decision to ignore other pathways is particularly 

arbitrary and capricious. 

EPA should consider background releases to the environment 

49, 99 

56, 108 

PUBLIC COMMENTS:  

The draft ignores the human health implications of TCE releases to the 

environment. TCE air emissions and contaminated groundwater, 

drinking water, and soil are pervasive across the United States. 

¶ By considering only water releases, EPA ignored the 48,245 pounds 

of TCE released on-site for land disposal. Updated TRI data from 

2018 show that "other" TCE releases to land totaled nearly 157,000 

pounds. This release appears to be from a single facility that seems 

to have been discharging TCE to land for a number of years. It is 

unclear how this facility is permitted for such a discharge.  

¶ EPA has given TRI and DMR data a "medium" confidence rating 

due to potential underreporting. Hence, the data cited above likely 

understate the extent of discharges of TCE to the environment.  

¶ For EPA to dismiss environmental impacts to soil and sediment 

based on predicted environmental partitioning does not represent 

consideration of the best available science or reasonably available 

information. 

 

EPA acknowledges that it did not consider 

background exposure from the environment 

that workers, ONUs, consumers, or bystanders 

using products containing TCE might be 

exposed to in addition to exposures from the 

evaluated conditions of use. There is 

insufficient information reasonably available 

related to the likelihood of this scenario or the 

relative distribution of exposures from each 

pathway. This may result in an underestimation 

of risk, and EPA acknowledges that risk is 

likely to be elevated for individuals who 

experience TCE exposure in multiple contexts. 

Additional discussion of this issue has been 

added to Sections 2.3.2.6.1, 2.3.2.2.1, and 4.4.2. 

Emissions to ambient air from commercial or 

industrial stationary sources, or inhalation 

exposures of terrestrial species are covered 

under the jurisdiction of the Clean Air Act 

(CAA). 
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The assumptions and uncertainties associated 

with using TRI and DMR data sources, such as 

limitations on required reporters, are discussed 

in Sections 2.2.6.3 and 4.3. 

 

For sediment-dwelling organisms, during 

problem formulation, EPA determined that an 

insignificant portion of TCE is available to 

enter the sediment compartment. Therefore, 

while the sediment pathway was included, EPA 

did not plan to further analyze exposure to 

sediment-dwelling species, and in the draft risk 

evaluation, sediment-dwelling organisms were 

only assessed qualitatively. However, in 

response to SACC comments a quantitative 

assessment of sediment-dwelling organisms 

was added to the final TCE risk evaluation in 

Section 4.1.3. 

 

For terrestrial organisms, during problem 

formulation exposure pathways to these 

organisms through water and biosolids were 

within scope, but not further analyzed, because 

physical-chemical properties do not support 

these pathways. The land-applied biosolids 

pathway is within the scope of the risk 

evaluation, but during problem formulation 

EPA determined risks would not be 

quantitatively evaluated for land-applied 

biosolids because based on fate properties, TCE 

is not anticipated to partition to biosolids 

during wastewater treatment. Any TCE present 

in the water portion of biosolids following 
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wastewater treatment and land application 

would be expected to rapidly volatilize into air. 

And the air exposure pathway from biosolids 

and surface water are insignificant. Based on 

the Guidance for Ecological Soil Screening 

Levels (EPA, 2003a, b) document, for 

terrestrial wildlife, relative exposures 

associated with inhalation and dermal exposure 

pathways are insignificant, even for volatile 

substances, compared to direct ingestion and 

ingestion of food (by approximately 1,000-

fold). In addition, TCE is not expected to 

bioaccumulate in tissues, and concentrations 

will not increase from prey to predator in either 

aquatic or terrestrial food webs. EPA has added 

language to the final risk evaluation document 

in Section 4.1.4 explaining this rationale. 

 

For terrestrial organisms, pathways that were 

out of scope include ambient air from industrial 

sources, disposal in landfills, incineration units, 

and underground injection. Environmental 

exposure pathways covered under the 

jurisdiction of other EPA-administered statutes 

and regulatory programs are not within the 

scope of the risk evaluation. Emissions to 

ambient air from commercial and industrial 

stationary sources, and associated inhalation 

exposures of terrestrial species, are covered 

under the jurisdiction of the Clean Air Act 

(CAA). Pathways from disposal to sediment, 

soil, water, and air are covered under Resource 

Conservation and Recovery Act (RCRA), 

http://hero.epa.gov/index.cfm?action=search.view&reference_id=6544724
http://hero.epa.gov/index.cfm?action=search.view&reference_id=783960
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CAAôs Maximum Achievable Control 

Technology (MACT), and the Safe Drinking 

Water Act (SDWA). Clarifying language about 

what pathways are addressed under other 

statutes has been added to Section 1.4.2 of the 

Risk Evaluation. 

49, 99 PUBLIC COMMENTS:  

TRI requirements apply to a narrow subset of facilities that release 

chemicals to the environment and thus understate total emissions. For 

example, the 2011 EPA National Emission Inventory (NEI) estimated 

U.S. TCE emissions of 3,250 tons ï or 7,150,000 pounds, compared 

with the only ~2 million pounds indicated by TRI in 2017. 

  

NEI is compiled every 3 years for the purpose 

of supporting residual risk evaluations as 

required by NESHAPs. NEI contains air 

emission estimates, which can be estimated by 

sites using a variety of methods, such as 

emission factors, mass balance, and stack 

monitoring. Purchase and disposal records are 

not reported to NEI. However, EPA was unable 

to use NEI data to reasonably estimate water 

releases as it only includes air releases from 

larger facilities and would not include releases 

from many smaller shops that use TCE. 

49, 99 PUBLIC COMMENTS:  

TCE is frequently found at contaminated sites, resulting in 

contamination of groundwater and release of TCE vapors into ambient 

air and buildings. This is a significant concern at contaminated sites 

within the purview of the EPA Superfund program. Given the ubiquity 

of TCE in soil and groundwater, there are assuredly far more sites with 

TCE contamination than are identified. At these sites, volatilization of 

TCE from contaminated soils is relatively rapid and may lead to 

elevated ambient air levels in nearby communities. 

 

EPA evaluated and considered the impact of 

existing laws and regulations (e.g., regulations 

on landfill disposal, design, and operations) in 

the problem formulation step to determine 

what, if any future analysis might be necessary 

as part of the risk evaluation. During problem 

formulation EPA analyzed the TRI data and 

examined the definitions of elements in the TRI 

data to determine the level of confidence that a 

release would result from certain types of 

disposal to land (e.g., RCRA Subtitle C 

hazardous landfill and Class I underground 

Injection wells) and incineration. EPA also 
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examined how TCE is treated at industrial 

facilities. EPA did not include emissions to 

ambient air from commercial and industrial 

stationary sources, which are under the 

jurisdiction of and addressed by Section 112 of 

the Clean Air Act. EPA did not include 

emissions to ambient air from municipal and 

industrial waste incineration and energy 

recovery units in the risk evaluation, as they are 

regulated under section 129 of the Clean Air 

Act. EPA did not include disposal to 

underground injection, RCRA Subtitle C 

hazardous waste landfills, RCRA Subtitle D 

municipal solid waste (MSW) landfills, and on-

site releases to land from industrial non-

hazardous waste and construction/demolition 

waste landfills in this Risk Evaluation. EPA did 

not include Superfund on-site releases to the 

environment, as they are under the jurisdiction 

of CERCLA. These methods of disposal fall 

under the jurisdiction of and are addressed by 

other EPA-administered statutes and associated 

regulatory programs. 

56, 108 PUBLIC COMMENTS:  

¶ EPA cannot ignore environmental releases of a chemical because it 

cannot attribute each release to a particular COU. EPA has indicated 

that ñonly a few USGS NWIS and STORET monitoring stations 

aligned with the watersheds of the TCE-releasing facilities 

identified under the scope of this assessment, and the co-located 

monitoring stations had samples with concentrations below the 

detection limit; therefore, no direct correlation can be made between 

them.ò  

¶ This language suggests that EPA may believe it must be able to 

 

EPA has considered all identified measured 

surface water monitoring data regardless of 

whether it can be traced back to a specific 

COU. The GIS analysis was not conducted to 

exclude any of the measured data, but to 

identify potential associations between modeled 

and measured data, where possible. However, 

regardless of the outcome of the GIS analysis, 

monitoring data were considered for exposure 
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attribute every environmental release of a chemical to a particular 

COU or facility in order to consider its risks in a risk evaluation. 

Nothing in TSCA allows EPA to ignore data simply because they 

have not been tied to a particular COU, let alone a particular facility. 

EPA must conduct risk evaluations under TSCA that consider all 

ñreasonably availableò information relating to a chemical substance, 

including information that may not be tied to specific COUs.  

¶ EPA is ignoring exposures from other COUs, such as 

ñmanufactur[ing],ò ñprocess[ing],ò and potentially distribution in 

commerce, by for example ignoring the emissions from the 

manufacturing and processing facilities. 

and risk characterization.  

 

Regarding exposures from COUs such as 

manufacturing, processing, and distribution in 

commerce, EPA has evaluated those conditions 

of use. EPA described background exposure in 

the uncertainties section acknowledging that the 

risk estimations in the Risk Evaluation may be 

underestimations, because background 

exposures and risk are not incorporated to the 

risk estimations for each COU. Emissions to 

ambient air from commercial or industrial 

stationary sources, or inhalation exposures of 

terrestrial species are covered under the 

jurisdiction of the Clean Air Act (CAA). 

 

104 PUBLIC COMMENTS:  

EPA is strongly urged to consider environmental release from waste 

management sites, including transfer sites, construction and demolition 

sites, materials recovery facilities, and Subtitle D landfills. These should 

be evaluated with consideration of unlined facilities with resulting 

leachate subsurface flow, ponded water, direct surface water, and 

snowmelt runoff; ambient emissions from uncovered disposal areas; and 

untreated waste burning emissions. 

 

Releases from landfills were not included in the 

risk evaluation as landfills are under the 

jurisdiction of RCRA (see section 1.4.2 of the 

risk evaluation). 

105 PUBLIC COMMENTS:  

ñConditions of useò must certainly include releases into air, water, 

waste sites, and food, as these releases are inseparable from the use of a 

chemical.  

¶ EPA provides no analysis whatsoever as to: the extent to which the 

standards or criteria cover the full range of exposure to the chemical 

through the pathway; the extent and magnitude of releases of the 

chemical allowed under each of the regulatory standards or criteria; 

or any other factors that would be necessary to analyze to determine 

 

The conceptual models only included exposure 

pathways that are within the scope of the risk 

evaluation. The environmental exposure 

pathways covered under the jurisdiction of 

other EPA-administered statutes and regulatory 

programs are not within the scope of the risk 

evaluation. As explained in more detail in 

Section 1.4.2 of the Final Risk Evaluation, EPA 
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the extent and nature of potential risk allowed under the standards. 

By not considering these releases, EPA is effectively reducing this 

substantial amount of TCE released into the environment to zero. 

believes it is both reasonable and prudent to 

tailor TSCA Risk Evaluations when other EPA 

offices have expertise and experience to address 

specific environmental media, rather than 

attempt to evaluate and regulate potential 

exposures and risks from those media under 

TSCA. EPA believes that coordinated action on 

exposure pathways and risks addressed by other 

EPA-administered statutes and regulatory 

programs is consistent with statutory text and 

legislative history, particularly as they pertain 

to TSCAôs function as a ñgap-fillingò statute, 

and also furthers EPA aims to efficiently use 

Agency resources, avoid duplicating efforts 

taken pursuant to other Agency programs, and 

meet the statutory deadline for completing Risk 

Evaluations. EPA has therefore tailored the 

scope of the Risk Evaluation for TCE using 

authorities in TSCA Sections 6(b) and 9(b)(1). 

Confidence in release/discharge/spill data 

SACC  SACC COMMENTS:  

Recommendation: Clarify how confidence is assessed on overall release 

estimates.  

¶ The Committee noted that everything is assessed as having 

ñmediumò confidence in the summary of overall confidence in 

release estimates. It was not clear to the Committee that there are 

any rules as to what qualifies as ñhighò or ñlow.ò There seems to be 

a lot of uncertain components that go into a ñmediumò confidence 

assessment. Specifically, the Committee thought that the ñmediumò 

confidence for Commercial Printing and Copying is unjustified 

based as it is on one facility that is likely not representative of the 

whole industry. This should be an example of a ñlowò confidence 

occupational exposure scenario (OES) water release estimate. 

 

Confidence in release estimates are thoroughly 

explained in Section 2.2.2.3.1. The assumptions 

and uncertainties associated with using TRI and 

DMR data sources, such as limitations on 

required reporters, are discussed in Section 

4.3.1. 

 

Table 2-11 provides the full reported range of 

surface water concentrations from all but two of 

the identified data sources. Therefore, the high-

end of measured ambient water TCE levels is 

shown regardless of whether the source 



Page 62 of 408 

¶ A Committee member recommended that the Not Reported values 

in draft risk evaluation Table 2-11 be replaced with values 

calculated using the data in the source publications (an example 

table is provided). These publications contain ambient air data that 

show significant concentrations near manufacturing facilities. 

Another example table shows extracted data from U.S. EPA (1977) 

that were used to compute statistics. The same should be able to be 

done for data from other sources, especially federal documents, or 

publications from researchers at federal laboratories. 

¶ One Committee member commented that the draft risk evaluation 

does not adequately explain why historical measured concentrations 

of TCE are not considered representative of current releases (p. 95, 

lines 671-675 and p. 99, lines 787-792).  

¶ Another Committee member noted that the reduction in TCE use 

and process modifications over the last four decades make use of 

historical concentrations in the risk evaluation problematic. 

reported central tendency estimates, which are 

sometimes shown in the Table as Not Reported. 

For the two data sources that did not report a 

full range of measured concentrations, the 

reported central tendency values are shown. 

  

EPA states that ñThese samples were collected 

in 1976-1977 near facilities producing and/or 

using methylchloroform, thus the 

concentrations reflect historical levels of TCE 

and are not considered to be representative of 

current conditions.ò Methylchloroform 

production is not included as a condition of use 

in this evaluation.  

SACC SACC COMMENTS:  

Modeling of TCE concentrations in river water is highly problematic 

without downstream monitoring data to parameterize modeling efforts. 

This would require both near and intermediate distances from facilities.  

¶ A Committee member noted that the draft risk evaluation does not 

use physiologically based pharmacokinetic (PBPK) models for fetal 

transfers and suggested that this may reflect a lack of data to 

parameterize those models. The same criteria should be used here, 

and if there are no data for model parameterization, conservative 

assumptions should be used throughout the draft risk evaluation. 

According to the Committee member, these conservative 

assumptions include the 1977 data, use of high centile 

concentrations, and inclusion of lower centile of degradation. None 

of these conservative considerations have been included in the draft 

risk evaluation. 

¶ Other Committee members commented that volume or use patterns 

do not consider any handling procedures, process, or engineering 

 

The assessment is based on the reasonably 

available data regarding volume, use patterns, 

handling procedures, process or engineering 

changes. 

 

Conservative assumptions are used in the 

evaluation of aquatic exposures and are 

described in Sections 2.2.3 and 2.2.6.3. For 

example, a low-end estimate for days of release 

(i.e., 20 days) is included for direct releasers. 

Additionally, the model itself does not 

incorporate downstream transport or post-

release degradation or loss mechanisms such as 

volatilization.  
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changes that may have taken place over the intervening years, 

particularly after regulatory limits were enacted. 

This point is acknowledged in Section 2.2.6.3 

as a primary uncertainty associated with the E-

FAST model (U.S. EPA, 2014c). Language has 

been added following additional fugacity 

modeling, which is discussed in Section 4.3.1: 

ñThe effect of volatility on estimating instream 

concentrations is expected to be highly variable 

and site-specific depending on stream flow and 

environmental conditions. For discharges to 

still, shallow water bodies, E-FAST estimates 

are less likely to overestimate surface water 

concentrations, as TCE is predicted to have a 

long half-life in such still water bodies. For 

discharges to faster-flowing, deeper water 

bodies, E-FAST estimates may inadequately 

reflect instream volatile losses expected within 

the timeframe of one day. Given this variation 

and the predicted half-life of TCE in flowing 

water bodies, E-FAST surface water 

concentrations may best represent 

concentrations found at the point of discharge. 

Despite these uncertainties, E-FAST is 

considered an appropriate screening model for 

near-field environmental concentrations.ò 

SACC SACC COMMENTS:  

Recommendation: More detailed GIS modeling is needed to raise 

confidence to moderate.  

¶ The draft assessment concludes overall moderate confidence in 

Aquatic Exposure Scenarios. Many on the Committee concluded 

that despite a lot of work and best intentions, confidence in exposure 

scenarios is low, primarily due to high propagation of uncertainties. 

More detailed GIS modeling is needed to raise confidence to 

moderate. 

 

EPA will consider how to bolster such GIS 

analyses in future evaluations; however, some 

additional fugacity modeling was conducted 

and is presented in the final risk evaluation to 

address some of the primary uncertainties 

associated with E-FAST modeling, i.e., the 

inability to incorporate downstream transport 

and fate processes such as volatilization. Please 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=4565445
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see Sections 2.2.6.3 and 4.3.1 for a description 

of the fugacity modeling using WVOLWIN 

within EPISuite and findings.  

SACC SACC COMMENTS:  

¶ Using notes from Supplemental Document 10_Environmental Data 

Extraction, one Committee member noted that data from the Lake 

Charles PPG Facility released TCE that produced mean surface 

water concentrations of 282 µg/L and median of 353 µg/L (U.S. 

EPA, 1977). Surface water concentrations at the Dow plant in 

Freeport, TX, ranged from 0.9 to 126 µg/L.  

¶ The table of environmental monitoring studies in Supplemental 

Document 10 reports ranges and standard deviations. In reporting 

the number of samples and detection frequencies in column 4 of the 

table, a value of 1 indicates that all samples had detectable 

concentrations. This is not completely clear, because it could also be 

read as there being only one sample with a detectable concentration 

in the sample. 

 

EPA appreciates this feedback on the 

supplemental file. The detection frequency 

reported in parentheses reports the frequency or 

rate and not the number of samples with 

detections. For consistency with the other 

published risk evaluations, this column header 

is retained; however, EPA will consider 

clarifying this column header in future 

evaluations. 

SACC SACC COMMENTS:  

The Committee noted that Section 2.2.6.2, lines 567-572 has no 

mention of Appendix P, suggesting there is no way to determine the 

adequacy of the underlying information upon which surface water 

concentrations are based (Tables 2-7, 2-8, and 2-9). The Committee 

concluded that Appendix P contains assumptions that are not 

conservative and are improper for use in the absence of measured data 

for releases from commercial operations. 

 

Cross-references to Section 2.2.2.1 and 

Appendix Q (formerly Appendix P) containing 

details on facility release data have been added 

to Section 2.2.2.6. 

 

Release estimates are based on reasonably 

available information obtained from the Toxics 

Release Inventory, Discharge Monitoring 

Report, National Emissions Inventory, 

Chemical Data Reporting, Effluent Limitation 

Guidelines, and Emission Scenario Documents. 

Alternative data/approaches for release estimates are recommended 

SACC SACC COMMENTS:  

Recommendation: Use NPDES data to confirm E-Fast outputs for TCE.  

¶ NPDES measurements of TCE from permit-required sampling 

 

NPDES data were used for many releasing sites 

as the bases for the annual loading/release 
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results and notifications to state/EPA of compliance or 

noncompliance should be obtained. These data would allow a much 

more robust method of comparison of modeled E-FAST data versus 

measured data to be performed. While measured data are obtained 

from the WQX, these data are primarily surface water 

measurements that are rarely obtained from discharge sites where 

TRI or other input data are used in E-FAST. 

¶ The Committee expressed concern that available monitoring data 

could not be used to corroborate the monitoring approach given the 

downstream distance, which may represent an opportunity for EPA 

to implement a program of monitoring that can provide more data 

with greater confidence. 

volumes that serve as the key inputs for the 

aquatic exposure model. Surface water 

concentrations are estimated using loading 

volumes (not effluent concentrations) with 

receiving water body stream flow.  

 

Release estimates and modeled concentrations 

in receiving water bodies are based on the 

scoped conditions of use, while monitoring data 

obtained from the WQP and/or peer-reviewed 

or grey literature sources are not. Therefore, 

there may or may not be a relevant proximity 

between the modeled surface water 

concentrations and the sampling sites with 

measured data obtained through systematic 

review.  

SACC SACC COMMENTS:  

Recommendations: (1) Clarify the use of ranges in number of facilities 

in Table 2-3. (2) Range estimates or a statement of uncertainty should 

be provided on the number of facilities for each OES. 

¶ A Committee member questioned the use of ranges in number of 

facilities in Table 2-3. For example, line 2 of the table reports 5 to 

440 facilities that are in the scenario ñProcessing as a Reactant.ò Is 

one to assume that this means that EPA acknowledges that they are 

not sure of the number of facilities? Does this mean something like 

ñwe know of 5, and there could be as many as 435 or more facilities 

that do this?ò 

¶ In Table 2-3 where the summary of estimates for the number of 

facilities for each OES are provided, one Committee member 

thought that the estimation of the number of facilities could be 

enhanced by adding a sense of uncertainty ± X percent or X 

facilities. This member thought that these data are evidently needed, 

as one sees the number of facilities for ñprocessing as reactantò 

 

The range provided for the number of sites 

from Processing as a Reactant is a function of 

known sites for this OES from TRI (U.S. EPA, 

2017g) and DMR (U.S. EPA, 2016a) data and 

integrating it with sites reporting NAICS codes 

for this type of use. EPA acknowledges the 

uncertainties associated with these data in 

Section 2.2.2.3 of the Risk Evaluation. 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5041148
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5041148
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5176443
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estimated at ñ5 to 440,ò which is quite a range, whereas the rest of 

the estimations are left without any measure of uncertainty. 

SACC SACC COMMENTS:  

One Committee member could not find the surface water concentration 

maps mentioned in Section 2.2.5. This member was concerned that the 

color coding is provided but was not certain that the maps were found in 

Section 4 of the draft risk evaluation. If so, this member could not see 

the immediate reference. 

 

EPA has addressed this point by including the 

referenced maps into Section 2.2.6.2.3. 

SACC SACC COMMENTS:  

In Figure 2-4, one Committee member thought that the choice of a 

tornado graph is not the best one to promote clarity and suggested that a 

set of pie charts or a sectioned bar graph may better illustrate the point. 

 

EPA has addressed this point by removing the 

tornado plot and clearly describing the pictured 

observations in text (see Section 2.2.6.2.1).  

SACC SACC COMMENTS:  

Recommendation: Perform a sensitivity assessment for environmental 

exposures.  

Given the uncertainties and medium confidence ranking for the 

environmental exposure and releases, a sensitivity assessment is needed 

to better understand the impact of key assumptions and limitations in 

the final conclusions.  

¶ The Committee noted the inclusion of a sensitivity assessment 

performed on species (species sensitivity distribution [SSD] in 

Section 3), which is a good step forward.  

¶ Some Committee members recommended including an evaluation of 

how sensitive the environmental exposure estimations are to the 

assumptions, or at least provide a semiqualitative assessment. 

 

Section 2.2.6.3 discusses the key sources of 

uncertainty in the aquatic exposure modeling. 

The key inputs driving exposure estimations are 

the release volume input (kg/site-day), the days 

of release, and the stream flow of the receiving 

waterbody. Section 2.2.2.3 and Table 2-5 

outline sources of uncertainty and confidence in 

two of those key inputs: release days and 

release volumes.  

SACC SACC COMM ENTS: 

¶ Several Committee members noted that the draft risk evaluation 

indicates that when it is not possible to confidently assign a facility 

to a specific COU based on TRI or DMR reporting information, it is 

assigned to its ñmost likelyò or ñprimaryò COU. It is not clear why 

the facilities were not asked for more information on how TCE is 

used on site. This seems reasonable, for example, for the 

manufacturing sites, where only three or maybe five are identified.  

 

As noted in the document entitled EPAôs 

Responses to Public Comments Received on 

the Scope Documents for the First Ten 

Chemicals for Risk Evaluation under TSCA, 

(EPA-HQ-OPPT-2016-0723-0067), EPA 

conducted extensive and varied data gathering 

activities for each of the first 10 chemicals, 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0723-0067
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¶ One member suggested that this approach be used to reduce 

uncertainty by obtaining information on the days of manufacture 

versus assuming 350 days/year for all. 

including:  

Å Extensive and transparent searches of public 

databases and sources of scientific literature, 

government and industry sector or other 

reports;  

Å Searches of EPA TSCA 8(e), Chemical Data 

Reporting, and other EPA information 

holdings; and CBI submission holdings;  

Å Searches for Safety Data Sheets (SDSs) 

using the internet, EPA Chemical and 

Product Categories (CPCat) data, the 

National Institute for Health's (NIH) 

Household Product Database, and other 

resources in which SDS could be found;  

Å Preparation of a market analysis using 

proprietary databases and repositories;  

Å Outreach meetings with chemical 

manufacturers, processors, chemical users, 

non-governmental organizations, trade 

organizations, and other experts, including 

other State and Federal Agencies (e.g., Dept 

of Defense, NASA, OSHA, NIOSH, FDA 

and CPSC); and 

Å Publication of conditions of use documents, 

scope documents, and problem formulation 

documents to solicit information generally 

from industry, nongovernmental 

organizations, and the public. 

SACC SACC COMMENTS:  

Recommendation: Link the National Hydrological Dataset to E-FAST.  

¶ Several Committee members noted that material flows are not the 

same as in the E-FAST database. The Committee recommended that 

a mass balance approach would be helpful to address some issues in 

 

EPA has added a mass balance analysis as 

suggested to Appendix R of the Risk 

Evaluation to provide come context when 

comparing TCE production and releases. 
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comparing TCE production and releases. Several Committee 

members recommended that EPA link the National Hydrological 

Dataset to E-FAST. 

 

EPA will consider updating its stream flow 

database or using the more recent sources for 

stream flow distributions in future evaluations 

to address this point. 

SACC SACC COMMENTS:  

Recommendation: Provide separate Supplement for EPI SuiteÊ data or 

change the title of the current supplement.  

¶ The supplemental PDF document, ñ5_TCE-Data Extraction for 

Environmental Fate and Transport Studies Publicò (U.S. EPA, 2020) 

discusses results and assigns data quality for studies from which the 

input parameters used in EPI SuiteÊ are obtained. It also presents 

some EPI SuiteÊ model output. This is not clear from the document 

title, yet this is key information for draft risk evaluation readers. 

The supplemental file in question is data 

extraction, which includes data obtained either 

from identified studies or from modeling 

results.  

SACC SACC COMMENTS:  

Recommendation: The implications of the Fugacity Level 3 modeling 

needs to be better explained.  

EPI SuiteÊ consists of several models. Some are used to predict 

physical-chemical properties, one is used to predict removal from 

WWTPs and another is the Fugacity Level 3 model. In some cases, they 

are linked, and in others, they are not. For example, physical-chemical 

properties can be manually added or estimated within EPI SuiteÊ, then 

used in the STP model or fugacity models. 

¶ One Committee member concluded that the fugacity model predicts 

TCE movement from air to water, not water to air (p. 30; U.S. EPA, 

2020b). The member noted that any consideration of TCE 

degradation in wastewater will only lower the initial concentration 

released to water and increase the predicted air-to-water flux.  

¶ Several Committee members thought that this was a serious flaw in 

the draft risk evaluationôs assessment of environmental fate data 

(see Table 2-1 provided in the SACC report). The Committee 

suggested that this pertains to all chlorinated solvent TSCA risk 

assessments. 

 

EPA ran the level III fugacity model in 

EPISuiteTM (U.S. EPA, 2012b) using emissions 

from a mass balance developed to account for 

the amount of TCE entering and leaving all 

facilities in the United States. For the mass 

balance EPA attempted to quantify the amount 

of trichloroethylene associated with each of its 

life cycle stages from introduction into 

commerce in the U.S. (from both domestic 

manufacture and import), processing, use, 

release, and disposal. The results of the 

modeling are presented in Appendix S. 

Discussion of assumptions and uncertainties 

associated with TCE level III fugacity 

modeling and the SACC level III fugacity 

modeling results is presented in 2.1.3 

Assumptions and Key Sources of Uncertainty 

for Fate and Transport. 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=2347246
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¶ Several Committee members suggested that the ratios and mass 

loadings assumed in the default Fugacity Level 3 (fugacity model) 

within EPI SuiteÊ do not represent the draft risk evaluationôs 

estimates of environmental releases (problem formulation Table 2-

7). Default assumptions are 1000 kg/hour release of the chemical 

being evaluated into the compartments of air, water, and soil. More 

refinement of fugacity model within EPI SuiteÊ estimates can be 

done by using data from problem formulation Table 2-7 (U.S. EPA, 

2018). 

The draft risk evaluation for TCE did not list estimates for total TCE 

releases to water or any other media. Therefore, the problem 

formulation contains the most comprehensive summary of the data 

available to estimate TCE releases to the environment. Data from 

problem formulation Table 2.7 (U.S. EPA, 2018) show annual TCE 

releases to air, water, and soil of 1,881,000, 52, and 50,000 pounds, 

respectively (the SACC only lists the higher mass numbers to the 

nearest 1000 pounds). There are also 2016 DMR data that show that 

1,564 pounds of TCE released from the top 10 TCE producers (problem 

formulation 2.3.4, p. 34, last line). 

SACC SACC COMMENTS:  

The SACC report provides a table including six scenarios to 

demonstrate using environmentally realistic release ratios of TCE to air, 

water, and soil that multimedia models such as EPI SuiteÊ show TCE 

moving from air to water, not from water to air. 

¶ Scenario 1 (Default): The default case, which shows equilibrium 

TCE concentrations in water that exceed releases to water by 63%. 

¶ Scenario 2 (Scaled Default): Retains the equal ratios of the default 

case but scaled to the total releases to all compartments (problem 

formulation Table 2-7). This scenario is provided to show that as 

long as the ratios released into the three compartments are the same, 

the relative distributions are predicted to be the same. 

¶ Scenario 3 (problem formulation): Shows the release rates to each 

compartment as calculated from Problem Formulation Table 2-7 

 

EPA ran the level III fugacity model in 

EPISuiteTM (U.S. EPA, 2012b) using emissions 

from a mass balance developed to account for 

the amount of TCE entering and leaving all 

facilities in the United States. For the mass 

balance EPA attempted to quantify the amount 

of trichloroethylene associated with each of its 

life cycle stages from introduction into 

commerce in the U.S. (from both domestic 

manufacture and import), processing, use, 

release, and disposal. The results of the 

modeling are presented in Appendix S. 

Discussion of assumptions and uncertainties 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=2347246
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(U.S. EPA, 2018). This scenario estimates aqueous TCE 

concentrations that are 13,100% (131 times) above those estimated 

from TRI data. This would represent 6,812 pounds released to water 

by industrial uses. 

¶ Scenario 4 (problem formulation ï High): Used to determine if 

using the higher 2016 DMR aqueous release estimates of 1,560 

pounds (problem formulation 2.3.4 p. 34, last line) would lower the 

flux to water. Using this higher annual aqueous release (problem 

formulation 2.3.4 p. 34, last line) rather than the 52 pounds release 

(Table 2-7) produced an EPI SuiteÊ fugacity model output of 792% 

TCE increase in water over the concentration released to water. That 

represents 12,350 pounds of TCE released to water from industrial 

uses. So, a 30X increase in release to water only increases modeled 

surface water concentrations by 2X because the flux from other 

compartments is the dominant contributor to aqueous 

concentrations. 

¶ Scenarios 5 (Water Low + Air) and 6 (Water High + Air): Use the 

TCE releases to air and water from Scenarios 3 and 4 but assume 

that there is no release to surface soils and that there is no hydraulic 

connectivity from soils to surface water (both of which are not 

protective assumptions). Scenario 5 shows a 10,900% increase in 

TCE over the 52 pounds in Table 2-7, and Scenario 6 shows a 732% 

increase over the 1,560 pounds from 2016 DMR data, clearly 

demonstrating partitioning from air to water. 

One Committee member noted that overall, these EPI SuiteÊ fugacity 

outputs show that TCE releases to other abiotic media must be 

considered if aquatic receptors are to be protected. This fugacity 

evaluation also clearly demonstrates why EPA cannot pretend that 

discharges to non-aqueous media can be assessed separately. All biotic 

and abiotic compartments are interconnected through phase boundaries, 

and material transport across those boundaries does not behave as any 

policy or regulatory nexus dictates. 

associated with TCE level III fugacity 

modeling and the SACC level III fugacity 

modeling results is presented in 2.1.3 

Assumptions and Key Sources of Uncertainty 

for Fate and Transport. 

SACC SACC COMMENTS:   
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Recommendation: Link monitoring data to upstream sources.  

¶ The Committee recommended that monitoring data must have some 

downstream hydraulic connection to the source. The Committee 

suggested that the simplest way to incorporate these data would be 

to identify which ones are indeed downstream with transit time of 

no more than 3 days and to situate another monitoring station 

downstream from the source, approximately 1/3 of the way (transit 

time) to the current monitoring station. 

Release estimates and modeled concentrations 

in receiving water bodies are based on the 

scoped conditions of use, while monitoring data 

obtained from the WQP and/or peer-reviewed 

or grey literature sources are not. Therefore, 

there may or may not be a relevant proximity 

between the modeled surface water 

concentrations and the sampling sites with 

measured data obtained through systematic 

review. 

Ethylene dichloride (EDC)/vinyl chloride monomer (VCM ) facility releases are already regulated and should be separate 

COUs 

101 PUBLIC COMMENTS:  

EDC and VCM facilities have been regulated since 1994 under the 

Clean Air Act (CAA) by EPAôs Hazardous Organics National Emission 

Standards for Hazardous Air Pollutants (NESHAP) rule, which 

established maximum achievable control technology standards to 

regulate the emissions of hazardous air pollutants (HAPs) from major 

source facilities. TCE is regulated as a HAP under section 112 of the 

CAA. Under this rule, emissions of HAPs at EDC/VCM facilities are 

highly controlled by this rule, including leak detection and repair 

requirements to prevent occupational exposure. As a result of this 

extensive regulation, all HAPs produced from this source category 

including TCE have been controlled and EPA must consider this a 

separate COU. 

 

EPA agrees air releases from these facilities are 

regulated under NESHAPs, but TCE releases to 

water from these facilities is in scope for the 

risk evaluation as discussed in Section 1.4.2 of 

the risk evaluation. 

Impact of pandemic 

81 PUBLIC COMMENTS:  

How will the global outbreak of COVID-19 affect TSCA and the 

percentage of TCE or any other toxic in drinking water? 

 

Thank you for your question related to 

Coronavirus (COVID-19).  Please refer to 

frequent questions to Coronavirus (COVID-19). 

  

https://www.epa.gov/coronavirus/frequent-questions-related-coronavirus-covid-19
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3. Environmental Hazard 
Environmental Hazard 

Charge Question 3.1: Please comment on EPAôs approach for characterizing environmental hazard for each risk scenario (e.g., 

acute aquatic, chronic aquatic). What other additional information, if any, should be considered (Section 3.1) 

Charge Question 3.2: Please comment on the use and interpretation of Species Sensitivity Distributions (SSDs) and hazardous 

concentrations (HC05s) for ecological risk characterization and provide any specific suggestions or recommendations for how this 

information could inform EPAôs risk assessment for TCE or other solvents (Section 3.1). 

#  
Summary of Comments for Specific Issues Related to Charge 

Question 3 
EPA/OPPT Response 

Use/interpretation of SSDs and/or HC05 values for ecological risk characterization 

SACC SACC COMMENTS:  

The Committee supports EPAôs use of SSDs in the development of 

values intended to be protective of all aquatic receptors. It was 

encouraging that an SSD is used in conjunction with most sensitive 

species data for COC determinations. The inclusion of most sensitive 

species estimates of toxicity are warranted as often there is not enough 

sublethal endpoint data (e.g., reproduction data) to support SSD 

calculations. Thus, the Committee considered a combination of both 

processes for development and further support of the COC as an 

appropriate exercise. 

¶ With one potential exception, values that were derived for acute and 

chronic exposures to aquatic organisms are reasonable, although 

there was not agreement on the magnitude of assessment factors 

(AFs) used; however, appropriate references are provided. It was 

also encouraging that sublethal endpoints of growth and 

reproduction were used to determine chronic values (ChV) for 

aquatic invertebrates. 

 

EPA appreciates the support of SSDs and 

sublethal endpoints used in the Risk Evaluation 

and considered the modification of the 

assessment factors (AFs) used to derive COCs 

from the HC05s (from the SSDs). In response to 

the SACC comments, EPA modified the AF for 

the algae SSD from 1 to 5 because EC50s were 

used to derive the SSD rather than EC10s or 

ChVs. EPA also modified the AF for the acute 

SSD from 1 to 5 to account for the small sample 

size used in the SSD, which encompassed 

multiple taxa.  

SACC SACC COMMENTS:  

Recommendation: Describe how the HC05 is computed and what it 

represents.  

 

It is unclear how to interpret an HC05 comprised of both EC50 and LC50 

data. More description is needed on the methods used to derive those 

 

EPA added the raw data used in each SSD and 

how it was decided to exclude any toxicity values 

from the SSD in Appendix E. EPA also added 

more explanation of what the HC05 represents in 

Section 3.1.3 in the Risk Evaluation. 
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values and how they would be valuable in advance. Section E1 only 

describes the tool used to compute the values, provides no additional 

justifications, and cites Etterson (2019), which does not provide a 

description of the methods used. 

 

The SSD for algae used only EC50 values 

measuring growth, and the SSD for acute aquatic 

organisms used LC50s for fish, amphibians, and 

invertebrates, and for invertebrates EC50s 

measuring immobilization were also used 

because it is difficult to distinguish between death 

and immobilization for aquatic invertebrates. The 

above explanation was added to Section 3.1.3 of 

the Risk Evaluation.  

SACC SACC COMMENTS:  

¶ One Committee member suggested that the mantra that only toxic 

endpoints of mortality, growth, and reproduction are ñpopulationally 

relevantò is fundamentally flawed. Since there is no direct 

knowledge regarding the criteria important in regulating the 

populations of any of the aquatic communities from where there are 

releases, it is improper to characterize any toxic endpoint 

necessarily of having ñdirect population level effects.ò Many 

populations are regulated by predator activity that makes narcosis or 

lethargy very important. In many natural systems, r-selected 

organisms (i.e., ones that produce many eggs/individuals) lose a 

large proportion to events resulting in mortality or otherwise 

removing individuals from the population in pristine ecosystems.  

¶ The member recommended selecting endpoints by thinking in terms 

of any adverse effects that are potentially relevant to maintaining 

population size; such endpoints would include those such as 

lethargy (which is the result of narcosis and results in slow 

movement making individuals more susceptible to predation) and 

developmental affects that could ultimately result in mortality or 

otherwise removing individuals from of the reproduction pool. 

However, many of the described mechanistic effects could be 

characterized as endpoints of uncertain biological significance or 

those of an adaptive response, which would not fit this definition.  

 

EPA used the best available science and 

reasonably available information during the data 

integration process, including effects on behavior 

and reproduction. The committee correctly notes 

that mechanistic data found in the studies for 

TCE could not be directly connected to an apical 

endpoint that would have an effect on population 

size. Therefore, EPA did not use them 

quantitatively to calculate Concentrations of 

Concern (COCs). However, the mechanistic data 

was described and used qualitatively.  
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¶ Two other Committee members mentioned that there are regulatory 

requirements associated with mortality, growth, and reproduction 

and recommended EPA consider those criteria when choosing 

endpoints. 

103 PUBLIC COMMENTS:  

EPA should clarify the importance of ecological risks to algae 

compared to all other aquatic species which were assessed and 

aggregated (i.e., fish, amphibians, and aquatic invertebrates). It is 

unclear as to why algae represent a special case that should be evaluated 

independently. 

 

Algae were assessed separately from other 

aquatic species, because algae tests and endpoints 

do not fit into the traditional definitions of acute 

and chronic durations. Algae was assessed 

separately and not incorporated into acute or 

chronic COCs, because durations normally 

considered acute for other species (e.g., 48, 72 

hours) can encompass several generations of 

algae. 

47 PUBLIC COMMENTS:  

For purposes of environmental risk assessment, EPA selected and used 

a chemical concentration (HC05 = 52,000 ppb) as a hazard level that was 

extrapolated from the algal SSD by using a specified percentile of the 

distribution. We believe that it is inappropriate for EPA to override the 

more sensitive algal COC (3 ppb) by using the SSD projections in 

assessing risks.  

¶ EPA acknowledges that the algal SSD only includes EC50 values to 

compare between high- and medium-quality studies of nine species, 

and it does not capture some of the lowest reported toxicity values. 

We believe it would be more environmentally protective to include 

results from testing these more sensitive species. EPA specifically 

excludes lowest-observed-effect concentrations (LOECs) and no-

observed-effect concentrations (NOECs), e.g., the ChV of 0.03 

mg/L for algal growth and metabolism derived from Labra et al. 

(2010). Given the great difference between the acute and chronic 

values and the need to protect the most sensitive species, it is very 

important to use only the algal COC of 3 ppb. 

¶ Does TSCA mandate protecting 95% of all species or 100% of all 

 

EPA had more confidence in the probabilistic 

approach used to derive the COC from the SSDs, 

and the SACC generally agreed with EPAôs 

approach for algae. The SACC suggested using a 

higher assessment factor, and EPA agreed. From 

draft to final version of the TCE Risk Evaluation 

EPA changed the assessment factor from 1 to 5 to 

account for the uncertainties around using EC50s 

rather than ChVs. If sufficient ChVs had been 

available EPA would have used them instead of 

EC50s. This change has been made in Section 

3.1.5.  

 

TSCA does not mandate 95% of all species be 

protected; however, the 95% cutoff is a widely 

accepted cutoff accepted by jurisdictions around 

the world after extensive back and forth with 

scientists and policy makers (U.S. EPA, 1985). 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=2079434
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species? Given the very wide range of separation (four orders of 

magnitude) between the algal COC (3 ppb) and the SSD-generated 

algal HC05 (52,000 ppb) for TCE, it is important to address the 

sensitivity of all algal species. Guiry (2012) conservatively 

estimated that there are 72,500 algal species, discounting diatoms 

whose numbers have been estimated to be over 200,000 species. 

TSCA obligates protection of the most sensitive species, and a more 

protective approach would be to use the 3 ppb COC, and to not use 

the statistically derived HC05 of 52,000 ppb. 

¶ For comparative purposes, approaches for setting ChVs for aquatic 

invertebrates and fish have traditionally made use of the maximum 

acceptable toxicant concentration (MATC) concept to help set water 

quality regulations for protecting aquatic life. MATCs are usually 

reported as geometric means between a NOECs and LOECs. Given 

the need to protect all algal species, and the very wide range 

between the algal EC50 and HC05 for the same species, it is critically 

important to firmly establish the COC at 3 ppb, and to not use the 

statistically derived HC05 of 52,000 ppb. 

103 PUBLIC COMMENTS:  

EPA does not state why it has chosen to take the SSD approach for the 

ecotoxicity data within the context of tiered environmental risk 

assessment. The TCE assessment appears to not conform to the general 

data structures (minimum numbers of taxa, SSD quality assessment, 

goodness-of-fit assessment, and other factors) to either Office of Water 

(OW) or Office of Pesticide Programs (OPP) practices. EPA should 

consider developing guidance specific to OPPT for use of SSD and also 

should consider adding a flow chart to indicate when an SSD is 

necessary for risk evaluation purposes under TSCA. Specific 

recommendations on SSD include: 

¶ EPA should provide greater transparency regarding its tiered 

environmental risk assessment process and the decision to evaluate 

the algae ecotoxicity data separately using the SSD approach. EPA 

should clarify its tiered environmental risk assessment process and 

 

EPA had more confidence, given the weight of 

the scientific evidence, in the probabilistic 

approach used to derive the COC from the SSDs, 

and the SACC generally agreed with EPAôs 

approach. The SACC suggested using a higher 

assessment factor for the COCs derived from the 

HC05s, and EPA agreed. From draft to final 

version of the TCE Risk Evaluation EPA changed 

the assessment factor from 1 to 5 to account for 

the uncertainties around using EC50s rather than 

ChVs. If sufficient ChVs had been reasonably 

available, EPA would have used them instead of 

EC50s. The AF change has been made in Section 

3.1.5.  
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the place the SSD occupies in tiered ecological hazard assessment, 

including how an SSD is fit-for-purpose in this instance. 

¶ EPA should articulate and apply best practices in developing an 

SSD. Several recent peer-reviewed articles are available that 

describe these practices, including Belanger et al. (2017), Carr and 

Belanger (2019), and Belanger and Carr (2019). 

¶ EPA should clarify whether its COC in practice will be derived from 

the lowest single chronic inhibition value from among the algal 

studies or the HC5 based on acute inhibition. As these are 3+ orders 

of magnitude apart, the choice and assumptions applied are critical. 

¶ It does not appear that the public has access to EPAôs SSD 
calculator algorithms (Etterson et al., 2019). In order to allow for 

recreation of the SSD estimates using other software available to the 

public, it would be helpful to have an actual table of input values 

that EPA used. This would give a firmer assessment of model 

choice and the quality of the SSD output. 

 

OPPT consulted with other offices within the 

EPA including OW, OPP, and ORD as it used 

SSDs under TSCA. OPPT is in the process of 

developing an SOP for using SSDs in TSCA Risk 

Evaluations. EPA added more explanation to the 

TCE Risk Evaluation in Section 3.1.3 and 3.1.4.   

 

EPA has since made the SSD algorithms publicly 

available on HERO: (Etterson, 2020). 

50 PUBLIC COMMENTS:  

EPA evaluated the algal ecotoxicity data and acute ecotoxicity data 

using the SSD approach. The SACC should evaluate and comment on 

the appropriateness of using the SSD approach on ecotoxicity data and 

the details of EPAôs application of the approach. 

 

The SACC was in support of using the SSD and 

asked for more transparency in what data was 

used in the SSD and more explanation about what 

the results of the SSD mean. Both were added to 

Section 3.1.3, 3.1.4, and Appendix E of the Risk 

Evaluation.   

56, 108 PUBLIC COMMENTS:  

EPAôs analysis may have underestimated the risk from these releases 

especially for algae. EPA justifies its calculated COC as being 

representative for algae species "as a whole." EPA determined that "as a 

whole" in this case constitutes nine species of algae. Yet algae are an 

incredibly diverse (and poorly defined) group of organisms that 

represent 15 phyla and 54 classes; estimates of total species of algae are 

between 72,000 and 1 million. To conclude that a COC of 52 mg/L is 

protective of algae "as a whole," based on only nine species, with a 

concentration that is over 17,000 times higher than the COC EPA 

 

EPA had more confidence, given the weight of 

the scientific evidence, in the probabilistic 

approach used to derive the COC from the SSDs, 

and the SACC generally agreed with EPAôs 

approach for algae. The SACC suggested using a 

higher assessment factor, and EPA agreed. From 

draft to final version of the TCE Risk Evaluation 

EPA changed the assessment factor from 1 to 5 to 

account for the uncertainties around using EC50s 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5085638
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derived for the most sensitive species of algae identified for the draft 

risk evaluation is indefensible. Instead, EPA should use the most 

sensitive species as its indicator organism to develop appropriately 

protective COCs. 

¶ Using the far more appropriate COC of 3 ppb, EPA identified risks 

from exposure to TCE to the most sensitive algae specie at 521 

facilities (p. 354); nevertheless, EPA dismissed these risk quotients 

(RQs) as actually showing no risk for "algae species as a whole" 

based on its questionably calculated COC (pp. 378-379). 

rather than ChVs. If sufficient ChVs had been 

reasonably available EPA would have used them 

instead of EC50s. This change has been made in 

Section 3.1.5.  

 

47 PUBLIC COMMENTS:  

¶ EPA used algal data for nine species to produce an SSD, which was 

then used to calculate an HC05 of 52 mg/L (or 52,000 ppb). This 

HC05 estimates a concentration that EPA maintains is hazardous for 

5% of species. EPA maintains that HC05 can also be used, in 

addition to the algal COC, to estimate the concentration of TCE that 

is expected to protect 95% of algae species. We would ask EPA to 

provide further explanation for the basis and methods for 

extrapolating from COC-based adequate-quality results of testing 

nine species to protecting 95% of all of the approximately 72,500 

algal species, i.e., 0.95 x 72,500 algal species = 68,875 species. 

¶ Table 4-1 in the draft risk evaluation indicates at least 30 instances 

where RQs Ó1 appear to have been met or exceeded, indicating 

potential risks to the aquatic environment. EPA used algal SSD to 

argue that these were not appreciable risks to most algal species and 

that algal species as a whole were not a problem for aquatic 

environmental risk. We disagree with this finding because the algal 

SSD works to diminish protection for the more sensitive algal 

species. These RQs clearly indicate a potential risk to aquatic algae. 

¶ The commenter highlighted several examples from Table 4-1 where 

RQs >1 were exceeded under the TCE use categories of processing 

reactant, in repackaging, open-top vapor degreasing, adhesives, 

sealants, paints and coatings, other industrial uses, industrial 

processing aid, other commercial uses, and process solvent 

 

EPA had more confidence, based on the weight 

of the scientific evidence, in the probabilistic 

approach used to derive the COC from the SSDs 

than the deterministic approach, and the SACC 

generally agreed with EPAôs approach for algae. 

The SACC suggested using a higher assessment 

factor for the COC derived from the HC05 due to 

the fact that less than 20 species were used to 

create the SSD. EPA agreed to make the change. 

From draft to final version of the TCE Risk 

Evaluation EPA changed the assessment factor 

from 1 to 5 to account for the uncertainties 

around using EC50s rather than ChVs. If 

sufficient ChVs had been reasonably available 

EPA would have used them instead of EC50s. 

This change has been made in Section 3.1.5.  
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recycling and worker handling of wastes, thereby underscoring 

EPAôs inappropriate approach to assessing risks to algae. 

47 PUBLIC COMMENTS:  

There is agreement that the New Rochelle STP appears to present little 

or no risk to aquatic algal species.  

 

Thank you for your comment. 

Alternative use/interpretation of SSDs or HC05 values is suggested 

SACC SACC COMMENTS:  

Recommendations: (1) Use EC50 or EC20 values in computing the SSD. 

(2) If computing an SSD is not possible, use the EC20 of the most 

sensitive species as the point of departure (POD).  

¶ The SSDs are a good visualization tool for determining the potential 

relative impact to different species and may inform actions 

depending on the dynamics of TCE in an aquatic environment. 

However, for TCE, given data gaps for the development of the 

curves, one Committee member asserted that no definitive 

conclusions can be made for algae. In addition, one limitation of 

SSDs is that outputs do not include the lowest toxicity values 

reported (including LOECs and NOECs). Adding the values may 

provide additional visualization of the data that may help in 

supporting COC derivation. 

¶ The Committee recommended that SSDs be developed using EC50 

(or optimally EC20) values exclusively to develop a sublethal value 

that is expected to be protective for 95% of the species. If sufficient 

data are not available for an SSD derivation, then the use of the 

EC20 for the most sensitive species as a POD from which to apply an 

AF to derive a COC is reasonable. 

¶ Aqueous concentrations should be consistently expressed as µg/L or 

mg/L in the main text, to avoid confusion. In fact, the information in 

Appendix E shows the average of HC05 is 9,900 µg/L and a safety 

factor of 5 places that value at 1,959 µg/L. To further illustrate this, 

Figure Apx E7 shows three closely agreeing fits for HC05 and one 

outlier. Thus, the acute COC should exclude the Gumbel fit and thus 

 

For the chronic COC EPA did use the EC20 as the 

most sensitive point of departure.  

 

For the algae COC, EPA used EC50s measuring 

growth to create the SSD, and for the acute COC 

EPA used LC50s for consistency across taxa to 

create the SSD. The SACC suggested using a 

higher assessment factor for the COCs derived 

from the HC05s from the acute SSD and the algae 

SSD. EPA agreed to make the change. From draft 

to final version of the TCE Risk Evaluation EPA 

changed the assessment factor from 1 to 5 to 

account for the uncertainties around using 

LC50s/EC50s rather than ChVs and to account 

for the number of species used in each SSD being 

smaller than 20. This change has been made in 

Section 3.1.5.  
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the HC05 would be ~6.3 mg/L or 6,300 µg/L. A safety factor for not 

having over 20 species (i.e., the SSD computation is extrapolating 

beyond the range of the data) would then provide a concentration 

that is lower than currently estimated by EPA. 

COC derivation 

SACC SACC COMMENTS:  

While a fish 32-day growth value is used for COC determination (7.88 

mg/L), it is unclear why the lower 4 mg/L tadpole survival NOEC is 

neglected. Since the values are on the same order of magnitude, it does 

not appear to affect overall COC estimates. 

 

To assess aquatic toxicity from chronic 

exposures, data for three taxonomic groups were 

described in the acceptable literature: fish, 

amphibians, and aquatic invertebrates. However, 

for amphibians, only a NOEC was established. 

Therefore, the endpoints for fish and aquatic 

invertebrates (ChVs, an EC20, and an EC50) were 

more biologically relevant, because they 

measured a toxic effect, whereas the NOEC did 

not. Of the more relevant values, the most 

sensitive was the EC20 measuring growth in fish 

at 7.88 mg/L. The EC20 was from a high-quality 

study, whereas the NOEC of 4 mg/L was from a 

medium quality study. Considering both the 

relevance and the quality, EPA had more 

confidence in the EC20 for fish than in the NOEC 

for tadpoles. Additional explanation was added to 

the Risk Evaluation in Section 3.1.4 Weight of 

the Scientific Evidence. 

SACC SACC COMMENTS:  

It is typically inappropriate to treat median lethal and median sub-lethal 

values equally (draft risk evaluation, p. 198). However, if the mode of 

action (MOA) or endpoints are consistent with those that could 

reasonably be assumed to result in mortality (e.g., narcosis, terata), 

values would largely be equivalent, and hence appropriate, to treat 

equally. The draft risk evaluation needs to specify the endpoints for the 

EC50 values used. If not, use the lowest biologically relevant endpoint 

 

The SSD for algae used only EC50 values 

measuring growth, and the SSD for acute aquatic 

organisms used LC50s for fish, amphibians, and 

invertebrates, and for invertebrates EC50s 

measuring immobilization were also used 

because it is difficult to distinguish between death 

and immobilization for aquatic invertebrates. The 
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value and apply an AF, then carry this value through the risk 

assessment. 

above explanation was added to Section 3.1.3 of 

the Risk Evaluation. 

SACC SACC COMMENTS:  

Recommendation: Justify the use of the geometric mean in calculating 

lethal and nonlethal acute effects for invertebrates. 

¶ That the geometric mean is used to calculate a COC from both lethal 

and non-lethal data for acute invertebrate effects also requires 

further justification. What justifies the mean value when endpoints 

are different? Are all studies otherwise equivalent (see previous 

comment)? What data justify the geometric and not the arithmetic 

mean? Precisely, why is the HC05 not used as a POD for acute 

exposures to aquatic invertebrates (9.9 mg/L)? 

 

For invertebrates LC50s and EC50s measuring 

immobilization were used, because it is difficult 

to distinguish between death and immobilization 

for aquatic invertebrates. A mention of this was 

added to Section 3.1.3 of the Risk Evaluation. 

 

EPA derived the geometric mean, because the 

hazard values for all three species were similar, 

and because EPA had more confidence in a COC 

derived from a geometric mean for three species 

than a COC derived from one value from one 

species. EPA added a justification for using the 

geometric mean in calculating an acute COC in 

the 3.1.5 Section of the Risk Evaluation.  

SACC SACC COMMENTS:  

Recommendation: Distinguish between study quality and study 

relevance in weight-of-evidence (WOE) considerations.  

¶ There is a difference between data quality and data relevance (see p. 

197, lines 287-315). Some very high quality toxicity data are not 

relevant to derive toxicity values from (e.g., mechanistic, in vitro 

data, population data, lack of dose response); however, they still 

have utility in addressing questions regarding biological plausibility 

and addressing issues associated with extrapolation of effects across 

species and populations.  

¶ The Committee recommended that EPA make this distinction 

between quality and relevance in judging total WOE in the 

development of toxicity reference values. Here, data relevance 

would directly refer to dose response information that could be used 

to develop a POD or COC. 

 

The difference between quality and relevance is 

outlined in Section 3.1.4 Weight of the Scientific 

Evidence. EPA did consider both quality and 

relevance separately and added detail to Section 

3.1.4 about studies used to derive the COCs to 

more clearly explain the thought process that 

went into deciding which toxicity values to use.  

SACC SACC COMMENTS:   
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Recommendation: Consider taxonomic representativeness of data and 

MOA information in setting AFs.  

¶ Several Committee members found that the use of AFs of 10 and 5 

to adjust the PODs for chronic and acute COCs appropriate and 

consistent with the scientific literature that have evaluated 

sensitivities of aquatic organisms using SSDs and NOECs; however, 

it is stressed that NOECs are often artifacts of study design and 

recommended that EPA consider taxonomic representativeness of 

the data and any available MOA or mechanistic data when deciding 

on the magnitude of AFs (see Belanger and Carr, 2019).  

¶ One Committee member proposed that the lack of an aquatic 

vertebrate reproduction endpoint may suggest an uncertainty factor 

(UF) of 100 rather than 10 be used; however, if retained, the 

sensitivity of algae seems to allow conservatism in other COC 

calculations (Keinzler et al., 2017). The lack of reproductive data 

should also be discussed as an uncertainty. 

EPA is in the process of evaluating the body of 

reasonably available literature in order to 

determine whether to revise standards for 

application of AFs and acute to chronic ratios for 

the next 20 high-priority substances undergoing 

risk evaluation. EPA considered the (Kienzler, 

2017) study in its assessment for the final Risk 

Evaluation. Until the body of scientific evidence 

for assessment factors is evaluated, EPA will 

continue to use OPPT methodology as cited in 

the risk evaluation (U.S. EPA, 2013, 2012) and 

apply an AF of 5 for acute and 10 for chronic 

aquatic invertebrate data. EPA considers these 

AFs to be protective of aquatic invertebrates from 

acute and chronic exposures to neutral organic 

substances such as TCE, which produce toxicity 

from simple narcosis.  

 

SACC SACC COMMENTS:  

Recommendation: Summarize environmental hazard conclusions in a 

table. An example table was provided.  

 

EPA added the suggested summary table to 

Section 3.1.7. 

103 PUBLIC COMMENTS:  

EPA should provide more detail in the ecological hazard assessment 

section, specifically addressing the impact of the multiple 

concentrations of concern that were calculated, the data quality of key 

algal study, and the application of SSD.  

¶ EPA should consider providing a flow chart to describe the tiered 

approach to ecological hazard assessment to better explain when the 

application of advanced tools, such as SSD, is necessary 

 

EPA added information in multiple subsections in 

Section 3 and in Appendix E to explain the 

toxicity data that went into the COCs, and the 

decisions that were made to use the SSD over the 

deterministic approach for calculating COCs.  

103, 50 PUBLIC COMMENTS:  

EPA should clarify the purpose of each of the COCs and indicate which, 

if any, is most important for understanding whether an unreasonable 

risk might occur.  

 

EPA added information in multiple subsections in 

Section 3 and in Appendix E to explain the 

toxicity data that went into the COCs, and the 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=6302783
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=6302783
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=2991006
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=2991008
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¶ EPA derived an acute COC, a chronic COC (with algal ecotoxicity 

data excluded), an algal COC (using only algal ecotoxicity data), 

and an algal HC05 using the SSD approach. The importance of each 

of these is unclear and certainly the extreme divergence between the 

algal COC and algal HC05 (four orders of magnitude) is confusing. 

The SACC should comment on EPAôs approach and the 

appropriateness and relevance of each of these thresholds. 

decisions that were made to use the SSD over the 

deterministic approach for calculating COCs. 

Additionally, EPA added a summary table to 

Section 3.1.7 with a description of each COC, 

and what toxicity data and AF was used to 

calculate it.  

47 PUBLIC COMMENTS:  

EPA calculated the COCs for aquatic species using geometric means 

and statistical modeling of toxicity values for multiple species. Instead, 

EPA should have used both acute and chronic toxicity values for the 

most sensitive species within each major taxonomic group (e.g., algae, 

aquatic invertebrates, and fish).  

¶ TSCA clearly requires EPA to protect all exposed aquatic, benthic, 

and terrestrial species against adverse effects from exposure to 

industrial chemicals. Modeling chemical toxicity is useful to 

investigate groupings and trends in toxicity data and, where no data 

exist, to generate toxicity data using structure-activity relationships. 

Nevertheless, valid testing results are always preferable to results of 

modeling, particularly where the models work to reduce apparent 

toxicity, e.g., by using averaged results of individual studies in place 

of results from studies of the most sensitive species, and, 

consequently, minimizing levels of concern for adverse effects to 

the natural environment. 

 

EPA weighed the scientific evidence and during 

data integration considered the reasonably 

available data to calculate the COCs with the 

highest quality and relevant data. EPA generally 

prefers probabilistic approaches (e.g., SSDs) to 

data integration than deterministic ones (e.g., 

using just the most sensitive value, or a geometric 

mean of several values). 

Consideration of Labra et al. (2010) study in COC derivation 

SACC SACC COMMENTS:  

Recommendation: Discuss reasons for the 4-fold difference in acute 

algal COC estimates based on the EC20 versus the SSD HC05 values. 

¶ The draft risk evaluation computes two COCs for acute algal effects, 

one using the EC20 for the most sensitive species and one using the 

SSD HC05 value. These values vary by more than four orders of 

magnitude, yet no explanation is provided for why this might be 

reasonable. When values differ by such a large extent, further 

 

TCE had a robust dataset for algae in the 

reasonably available literature. The data show 

that there is a wide range in toxicity values for 

algae exposed to TCE, likely because of species 

to species variation but also because of lab to lab 

variation. Additionally, the Labra value was 

derived from NOEC and LOEC values rather 
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investigation is warranted. There could be study quality issues or 

simply false positive outcomes that may help explain these results. 

Was this study repeated?  

¶ The Committee recommended a more robust assessment of the 

Labra et al. (2010) study to evaluate its potential as outlier data and 

further justify the use of these data over the HC05 designed to 

protect 95% of the species. Further, it is not clear why the Labra et 

al. (2010) quality metric is downgraded to medium while most 

individual quality components are rated high. 

than the EC50s that were used in the SSD. 

Unfortunately, the same species from the Labra 

study did not have an EC50 available in the 

literature for comparison.  

 

Labra et al. (2010) was not downgraded to a 

medium. The first draft of the supplemental file 

looked as though it was downgraded, but the 

quality score it received should have categorized 

it as a medium. This was corrected in the final 

version of the supplemental file for 

environmental hazard data quality evaluation.  

103 PUBLIC COMMENTS:  

The key algal study by Labra et al. (2010) should be viewed as an 

outlier. Raphidocelis is nearly always equivalent in sensitivity to 

Desmodesmus subspicatus. According to Brill et al. (2016), one would 

expect these taxa to be within a factor of 2 of each other, yet for TCE, 

they are about 50-fold different. The variance estimates of the algal cell 

density data are incredibly small, while a coefficient of variation (CV) 

of 5-15% is expected. The inoculum density to terminal cell density 

should be at least 16-fold and for this species, more like 100-fold, where 

in this case, it is about 8-fold and would not meet standard test validity 

criteria. Moreover, the general acute:chronic ratio for algae is typically 

in the realm of 3-5; in large data reviews, it is about 4.35.  

¶ EPA should more closely review the data from Labra et al. (2010) 

and determine whether it is appropriate for inclusion within the 

environmental hazard data set. 

 

Labra et al. (2010) was evaluated for quality and 

given a medium quality score. However, during 

data integration EPA was also able derive a COC 

using a probabilistic method using an SSD, which 

was preferred over the deterministic method 

using Labra et al. (2010). EPA has more 

confidence, based on the weight of the scientific 

evidence, and prefers using probabilistic methods 

over deterministic methods. Part of the reason 

EPA has confidence in and prefers the 

probabilistic method for calculating a COC is that 

it takes multiple studies and species into 

consideration instead of a single study and 

species, which reduces the effect that an outlier 

study may have on the COC.  

47 PUBLIC COMMENTS:  

The paper (Labra et al., 2010) used to set the 3 ppb algal COC was 

evidently not used in developing the algal COC, and EPA explained that 

omission by pointing out that Labra et al. (2010) had data quality 

limitations, and that the SSD used only medium- or high-quality studies. 

 

Labra et al. (2010) was evaluated for quality and 

given a medium quality score. However, during 

data integration EPA was also able derive a COC 

using a probabilistic method using an SSD, which 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=1059985
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=1059985
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=1059985
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A more environmentally-protective approach would have been to 

include Labra et al. (2010) in developing the SSD because the effect 

levels for growth and metabolism (ca. 30 ppb) reported in Labra et al. 

(2010) were orders of magnitude below those used in the SSD. 

¶ While the algal testing results reported by Ando et al. (2003) were 

of considerably lower quality than Labra et al. (2010), they found 

effect levels (Volvulina steinii 10-day LOEC: 3 ppb) that were more 

sensitive by a factor of 10 than those Labra et al. (2010) reported. 

Acknowledging the weaknesses found in both the Labra et al. 

(2010) and Ando et al. (2003) studies, they demonstrate the 

existence of effects to different algal species occurring at 

concentrations that are orders of magnitude lower than those used in 

EPAôs algal SSD. This argues for the importance of not diminishing 

the merits of results from testing more sensitive species. 

¶ Also, data from Labra et al. (2010) resulted in a ChV (3 ppb) used in 

EPAôs TCE report. Had the Ando et al. (2003) study been more 

rigorous, it would have resulted in a ChV of 0.3 ppb. The SSD 

resulted in an HC10 of 52,000 ppb based on toxicity testing designed 

with relatively short durations (typically 96 or fewer hours) 

compared to the 10-day duration reported by Ando et al. (2003). 

While their results were not used quantitatively during data 

integration, they are useful in pointing out the need for not 

diminishing the 3 ppb COC based on Labra et al. (2010). This is 

because the data demonstrate that algal effects at unusually low 

TCE concentrations to different species are real and should be 

incorporated in, not diminished by, SSD analyses in EPAôs TCE 

risk evaluation and would be more protective of the natural 

environment. 

was preferred over the deterministic method 

using Labra et al. (2010). EPA has more 

confidence, based on the weight of the scientific 

evidence, and prefers using probabilistic methods 

over deterministic methods. Part of the reason 

EPA has confidence in and prefers the 

probabilistic method for calculating a COC is that 

it takes multiple studies and species into 

consideration instead of a single study and 

species, which reduces the effect that an outlier 

study may have on the COC. 

  

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=1059985
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4. Occupational and Consumer Exposure 
Occupational and Consumer Exposure 
Charge Question 4.1: Please comment on the approaches and estimation methods, models, and data used in the occupational 

exposure assessment (Section 2.3.1). 

Charge Question 4.2: Please provide any specific suggestions or recommendations for alternative data (modeling or monitoring) or 

estimation methods that could be considered by the Agency for conducting the occupational exposure assessment. If so, please 

provide specific literature, reports, or data that would help us refine the exposure assessment (Section 2.3.1). 

Charge Question 4.3: Please comment on assumptions used in the absence of specific exposure information (e.g., dermal surface 

area assumptions: [high-end values, which represents two full hands in contact with a liquid: 890 cm2 (mean for females), 1070 cm2 

(mean for males)] and [central tendency values, which is half of two full hands (equivalent to one full hand) in contact with a liquid 

and represents only the palm-side of both hands exposed to a liquid: 445 cm2 (females), 535 cm2 (males)]). Please also consider 

these values in the context of different lifestages and body weights (Section 2.3.1.2). 

Charge Question 4.4: Please comment on EPAôs approach to characterizing the strengths, limitations and overall confidence for 

each occupational exposure scenarios presented in Section 2.3.1. Please comment on the appropriateness of these confidence ratings 

for each scenario. Please also comment on EPAs approach to characterizing the uncertainties summarized in Section 2.3.1.3. 

Charge Question 4.5: Please comment on the adequacy, appropriateness, and transparency of EPAôs approach and the assumptions 

EPA used to characterize ONU exposure via this approach (Section 2.3.1). 

Charge Question 4.6: Are there other approaches or methods for assessing ONU exposure for the specific condition of use (Section 

2.3.1)? 

Charge Question 4.7: Please comment on the appropriateness of the approaches, models, exposure or use information and overall 

characterization of consumer inhalation and dermal exposures for users and bystanders for each of the identified conditions of use. 

What other additional information, or approaches, if any, should be considered (Section 2.3.2)? 

Charge Question 4.8: Please recommend any additional data sources or studies that may be more reflective of current consumer use 

patterns for specific conditions of use (Section 2.3.2). 

Charge Question 4.9: Dermal exposure was evaluated using the permeability sub-model (P_DER2b) within CEM Version 2.1. 

Please comment on the suitability and use of this modeling approach for this evaluation. Please provide any suggestions or 

recommendations for alternative approaches, dermal methods, models or other information which may guide EPA in developing and 

refining the dermal exposure estimates (Section 2.3.2.4.1).  

Charge Question 4.10: Please comment on EPAôs approach to characterizing the strengths, limitations and overall confidence for 

each consumer exposure scenario presented in Section 2.3.2. Please comment on the appropriateness of the confidence ratings for 

each scenario. Please also comment on EPAôs approach for characterizing the uncertainties summarized in Section 2.3.2.7. 
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# 
Summary of Comments for Specific Issues Related to Charge 

Question 4 
EPA/OPPT Response 

EPAôs exclusion of exposure to the general population is invalid 

49, 56, 

65, 74, 

86, 90, 

99, 

104, 

108 

PUBLIC COMMENTS:  

EPA abdicated its responsibility under TSCA to identify and evaluate 

risks to the general population by excluding release of TCE to indoor and 

outdoor air, water, and land, or to consider exposure to background 

levels. The most recent TRI data for TCE establishes that TCE is 

released to air, water, and land in significant quantities. 

¶ Each of these pathways is alone responsible for cancer and non-

cancer risks to large segments of the population that exceed EPA 

benchmarks. 

¶ There is a potential for underestimating consumer inhalation 

exposures, particularly for populations living near a facility emitting 

TCE or living in a home with other sources of TCE, such as TCE-

containing products in the home. 

¶  EPA asserted that exposures to the general population are 

ñadequately managedò without providing scientific rationale for the 

assumption or analysis of the standards under the other statutes, 

which may not be strictly health based. Unlike TSCA, other statutes 

consider factors such as cost and feasibility when setting standards. 

¶ TSCA empowers EPA to look at the risk posed by the chemical 

broadly without focusing on source-specific technology, costs of 

regulation, or what standards are ñachievableò for each source 

category. EPA must evaluate a chemicalôs risk ñwithout 

consideration of costs or other non-risk factors.ò TSCA requires EPA 

to consider the ñCOUò of a chemical, with no distinction drawn 

between stationary sources and other sources, and focuses on the 

risks posed by chemical substances and EPA actions that can 

ameliorate those risks, without considering ñstandards of 

performance.ò 

¶ First, the updated law specifies that, ñthe Administrator shall 

consider and publish a statement based on reasonably available 

 

During Problem Formulation, EPA 

acknowledged that general population exposures 

may occur through air, water, and land/soil 

pathways. However, in the Risk Evaluation, 

EPA did not include pathways under programs 

of other environmental statutes, administered by 

EPA. Because stationary source releases of TCE 

to ambient air are covered under the CAA, EPA 

did not evaluate emission pathways to ambient 

air from commercial and industrial stationary 

sources or associated inhalation exposure of the 

general population. Because the drinking water 

exposure pathway for TCE is covered in the 

SDWA regulatory analytical process for public 

water systems, EPA did not include this pathway 

in the risk evaluation for TCE under TSCA. In 

Problem Formulation, EPA also found general 

population exposures to TCE via underground 

injection, RCRA Subtitle C hazardous waste 

landfills, RCRA Subtitle D municipal solid 

waste (MSW) landfills, and on-site releases to 

land from industrial non-hazardous waste and 

construction/demolition waste landfills are under 

the jurisdiction of and addressed by other EPA-

administered statutes and associated regulatory 

programs. EPA did not include Superfund on-

site releases to the environment, as they are 

under the jurisdiction of CERCLA. Lastly, EPA 

did not include emissions to ambient air from 
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information with respect to (i) the effects of the chemical substance 

or mixture on health and the magnitude of the exposure of human 

beings to the chemical substance or mixtureéò This requirement is 

chemical-specific and is not conditioned on specific COU.  

¶ EPA can only rely on statutory authorities other than TSCA in 

compliance with TSCA Section 9 (notably, the TSCA Section 9 

process occurs after EPA has completed a comprehensive risk 

evaluation finding unreasonable risk). 

¶ EPA should conduct sensitivity analyses to quantify the potential 

extent of underestimation due to excluding these background 

exposures. 

¶ Ignoring exposures subject to non-TSCA regulation will likely delay 

protection to U.S. residents, as it is not likely that a TSCA evaluation 

will immediately trigger a regulatory review by other EPA programs.  

¶ EPA must justify this decision or quantify the number of people 

expected to experience substantial exposures to background 

concentrations of TCE. 

¶ Congress expressly chose to separate risk evaluation and risk 

management into different procedural steps (with risk evaluation 

preceding risk management) to ensure that EPA provided a robust 

risk evaluation uncolored by non-risk factors or other risk 

management concerns.  

¶ The draft risk evaluation failed to provide missing analysis to support 

the conclusion that there is no unreasonable risk from certain 

exposures or combinations of exposures.  

¶ In order to decline an exposure pathway, EPA must first assess the 

level of exposure from the pathway individually and then consider 

how it combines with other sources of exposure. 

 

municipal and industrial waste incineration and 

energy recovery units in the risk evaluation, as 

they are regulated under section 129 of the Clean 

Air Act. 

 

As explained in more detail in Section 1.4.2 of 

the Final Risk Evaluation, EPA believes it is 

both reasonable and prudent to tailor TSCA Risk 

Evaluations when other EPA offices have 

expertise and experience to address specific 

environmental media, rather than attempt to 

evaluate and regulate potential exposures and 

risks from those media under TSCA. EPA 

believes that coordinated action on exposure 

pathways and risks addressed by other EPA-

administered statutes and regulatory programs is 

consistent with statutory text and legislative 

history, particularly as they pertain to TSCAôs 

function as a ñgap-fillingò statute, and also 

furthers EPA aims to efficiently use Agency 

resources, avoid duplicating efforts taken 

pursuant to other Agency programs, and meet 

the statutory deadline for completing Risk 

Evaluations. EPA has therefore tailored the 

scope of the Risk Evaluation for TCE using 

authorities in TSCA Sections 6(b) and 9(b)(1). 

 

 

56, 74, 

90, 108 

PUBLIC COMMENTS:  

Exclusion of general population exposure violates intent of the 

Lautenberg Actôs and are contrary to the core mission of EPA to protect 

public health. Major exposure pathways are ignored. EPA, Centers for 
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Disease Control and Prevention (CDC)/Agency for Toxic Substances 

and Disease Registry (ATSDR), and most states have documented TCE 

concentrations in ambient air, with elevated levels around sources and in 

highly populated areas. Exclusion of pathways of exposure from the risk 

evaluation is the definition of arbitrary and capricious conduct and a 

violation of TSCA. 

¶ TCE is pervasive in indoor air at concentrations documented to be 

several times higher than outdoor levels due to consumer products, 

vapor intrusion from subsurface contamination, and volatilization 

from contaminated drinking water. 

¶ CDC/ATSR has reported that TCE is the most frequently detected 

chemical contaminant in groundwater.  

¶ TCE has been found in a wide variety of foods. TCE has been 

detected in breast milk in the general population. Formula fed infants 

are also vulnerable because of the pervasive contamination of 

drinking water and their high ingestion rate. 

¶ Little or no explanation was provided for the decision to not to 

further analyze specific exposure pathways or receptors. 

90 PUBLIC COMMENTS:  

The general population and specifically low income and minority 

populations that are entitled to enhanced protection under Executive 

Order 12898 on Environmental Justice have been shown to be 

overburdened by community sources of TCE. ATSDR in its 2019 

updated toxicologic profile on TCE notes that the most important routes 

of TCE exposure to the general public are through ambient air and the 

ingestion of drinking water. 

¶ Environmental Justice have been shown to be overburdened by 

community sources of TCE. It is the responsibility under TSCA to 

combine and assess various sources to the general population and in 

particular to vulnerable segments of the population. 

 

EPA acknowledges low socioeconomic status as 

a susceptibility factor for PESS groups in 

Section 3.2.5.2. EPA uses the 99th percentile 

output of the PBPK model in order to account 

for the most toxicokinetically sensitive 

proportion of the population. See Sections 2.3.3, 

3.2.5.2, and 4.4.1 in the risk evaluation for 

further discussions of PESS.  

 

TSCA § 6(b)(4)(A) requires that EPA conduct a 

risk evaluation to ñdetermine whether a 

chemical substance presents an unreasonable 

risk of injury to health or the environment, 

without consideration of cost or other non-risk 
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factors, including an unreasonable risk to a 

potentially exposed or susceptible 

subpopulation identified as relevant to the risk 

evaluation by the Administrator, under the 

conditions of use.ò TSCA Ä 3(12) states that 

ñthe term ópotentially exposed or susceptible 

subpopulationô means a group of individuals 

within the general population identified by the 

Administrator who, due to either greater 

susceptibility or greater exposure, may be at 

greater risk than the general population of 

adverse health effects from exposure to a 

chemical substance or mixture, such as infants, 

children, pregnant women, workers, or the 

elderly.ò EPA believes that the statutory 

directive to consider potentially exposed or 

susceptible subpopulations (PESS) and the 

statutory definition of PESS inherently include 

environmental justice populations. Thus, EPAôs 

consideration of PESS in this risk evaluation 

addresses the requirements of the Executive 

Order. 

 

EPA seeks to achieve the fair treatment and 

meaningful involvement of any group, including 

minority and/or low-income populations, in the 

development, implementation, and enforcement 

of environmental laws, regulations, and policies. 

To this end, the Agency has already sought 

input from specific populations and public 

health experts in implementing TSCA and will 

continue to do so. EPA will also consider 

environmental justice populations in accordance 
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with the Executive Order as it develops risk 

management actions based on final TSCA 

section 6(b) risk evaluations. 

56, 108 PUBLIC COMMENTS:  

EPA has ignored ñtake home exposuresò whereby the family of a 

worker, including children, may be exposed via contact with the 

workerôs contaminated clothing or skin. 

 

The frequency and magnitude of take-home 

exposure is dependent on several factors, 

including personal hygiene and visibility of the 

chemical on skin or clothing. EPA does not have 

methods to reliably predict take-home exposure 

consistent with the mandate under TSCA section 

26(h) to use the best available science. 

SACC SACC COMMENTS:  

Recommendation: Use other TCE exposure sources (e.g., drinking water 

from wells, and other contributors to indoor concentrations) in addition 

to those from TCE-containing products to characterize consumer risks. 

One Committee member suggested that the draft risk evaluation could 

better characterize consumer risks by using an upper percentile of the 

residential exposures reported in the general population studies cited in 

the draft risk evaluation. 

 

EPA did not consider background exposure that 

workers and consumers using products 

containing TCE might be exposed to in addition 

to exposures from conditions of use in the scope 

of the risk evaluation. This may result in an 

underestimation of risk, and additional 

discussion of this underestimation is found in 

Sections 2.3.2.6.1 and 4.4.2. 49, 99 PUBLIC COMMENTS:  

There is considerable evidence of TCEôs ubiquitous presence in air, soil, 

and drinking water at levels that likely harm human health and contribute 

to ozone depletion and climate change. These exposure pathways cannot 

be ignored. 

EPA justificat ion for excluding exposure pathways is not valid (general comments); EPA must assess total exposure 

104, 49 PUBLIC COMMENTS:  

In order to have a complete picture of how TCE endangers human health 

and the environment, all exposure pathways need to be considered and 

EPA should revise the draft risk evaluation of TCE to account for all 

sources of exposure including all reasonably foreseen COU. 

 

The conceptual models only included exposure 

pathways that are within the scope of the risk 

evaluation. The environmental exposure 

pathways covered under the jurisdiction of other 

EPA-administered statutes and regulatory 

programs are not within the scope of the risk 

evaluation. As explained in more detail in 
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Section 1.4.2 of the Final Risk Evaluation, EPA 

believes it is both reasonable and prudent to 

tailor TSCA Risk Evaluations when other EPA 

offices have expertise and experience to address 

specific environmental media, rather than 

attempt to evaluate and regulate potential 

exposures and risks from those media under 

TSCA. EPA believes that coordinated action on 

exposure pathways and risks addressed by other 

EPA-administered statutes and regulatory 

programs is consistent with statutory text and 

legislative history, particularly as they pertain to 

TSCAôs function as a ñgap-fillingò statute, and 

also furthers EPA aims to efficiently use Agency 

resources, avoid duplicating efforts taken 

pursuant to other Agency programs, and meet 

the statutory deadline for completing Risk 

Evaluations. EPA has therefore tailored the 

scope of the Risk Evaluation for TCE using 

authorities in TSCA Sections 6(b) and 9(b)(1). 

108, 

49, 99, 

104, 88 

PUBLIC COMMENTS:  

The exclusion of background exposures that workers and consumers 

experience through air, water, and other pathways undermines EPAôs 

analysis of circumstances that EPA does analyze in the draft risk 

evaluation because it is the total level of exposure to a chemical that 

determines risk, and this includes exposures that are not generally 

attributable to any one use or source. 

¶ Congress wanted EPA to examine the combined impact of all sources 

and pathways of exposure and provided no exemption for 

environmental releases that might be subject to other environmental 

laws.  

¶ Other laws are not adequately addressing the contribution of air, soil, 

and drinking water to total risk. If these pathways are ignored, the 

 

EPA did not consider background exposure that 

workers and consumers using products 

containing TCE might be exposed to in addition 

to exposures from conditions of use in the scope 

of the risk evaluation. This may result in an 

underestimation of risk, and additional 

discussion of this underestimation is found in 

Sections 2.3.2.6.1 and 4.4.2. 

 

EPA did not consider background exposure for 

workers, ONUs, consumers, and bystanders 

using products containing TCE who might be 
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result will likely be an incomplete understanding of TCEôs risks and 

inadequate protection of health and the environment and for 

subpopulations with higher background TCE exposure levels. 

¶ EPAôs decision to ignore exposures one-by-one rather than look at 

combined exposure is inherently inaccurate and will invariably lead 

to an underestimation of exposure and risk. 

EPA should revise the draft TCE risk evaluation so it accounts for all 

sources of exposure and risk and provides a complete understanding of 

how TCE endangers public health. 

exposed to in addition to exposures from other 

conditions of use in the scope of the risk 

evaluation. This may result in an 

underestimation of risk, and additional 

discussion of this underestimation is found in 

Sections 2.3.2.6.1 and 4.4.2. 

108 PUBLIC COMMENTS:  

For numerous sources of exposure, EPA treats the overall exposure from 

a particular pathway as ñzeroò or non-existent despite the fact that the 

available evidence that exposure occurs at levels well above zero. 

Humans and the environment are experiencing levels of exposure that 

EPA is willfully ignoring. 

¶ The draft risk evaluation does not establish that the regulation of 

these chemical substances under other statutes will eliminate 

exposures, and in fact establishes that exposures continue to occur in 

the real-world despite these statutes. 

¶ TSCA does not authorize EPA to ignore exposures because of other 

statutory authorities; EPA has to analyze all exposures. 

¶ EPA may only rely on actions under another statute if those actions 

will reduce an identified risk ñto the extent necessary so that [it] no 

longer presents [an unreasonable risk of injury to health or the 

environment].ò EPA cannot assume that other statutes, with different 

standards, meet TSCA requirements. 

¶ EPA makes no showing that its actions under other statutes reduce 

the risk ñto the extent necessary so that [it] no longer presents [an 

unreasonable risk of injury to health or the environment],ò and EPA 

does not present any actual analysis of ñall relevant aspects of the 

riskò arising from the ignored exposures. EPA has undisputedly 

failed to comply with TSCA. 

 

During Problem Formulation, EPA 

acknowledged that general population exposures 

may occur through inhalation, oral, and dermal. 

However, in the Risk Evaluation EPA did not 

include pathways under programs of other 

environmental statutes, administered by EPA. 

Because stationary source releases of TCE to 

ambient air are covered under the CAA, EPA 

did not evaluate emission pathways to ambient 

air from commercial and industrial stationary 

sources or associated inhalation exposure of the 

general population. Because the drinking water 

exposure pathway for TCE is covered in the 

SDWA regulatory analytical process for public 

water systems, EPA did not include this pathway 

in the risk evaluation for TCE under TSCA. In 

Problem Formulation, EPA also found general 

population exposures to TCE via underground 

injection, RCRA Subtitle C hazardous waste 

landfills, RCRA Subtitle D municipal solid 

waste (MSW) landfills, and on-site releases to 

land from industrial non-hazardous waste and 

construction/demolition waste landfills are under 
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the jurisdiction of and addressed by other EPA-

administered statutes and associated regulatory 

programs. EPA did not include Superfund on-

site releases to the environment, as they are 

under the jurisdiction of CERCLA. Lastly, EPA 

did not include emissions to ambient air from 

municipal and industrial waste incineration and 

energy recovery units in the risk evaluation, as 

they are regulated under section 129 of the Clean 

Air Act. 

 

As explained in more detail in Section 1.4.2 of 

the Final Risk Evaluation, EPA believes it is 

both reasonable and prudent to tailor TSCA Risk 

Evaluations when other EPA offices have 

expertise and experience to address specific 

environmental media, rather than attempt to 

evaluate and regulate potential exposures and 

risks from those media under TSCA. EPA 

believes that coordinated action on exposure 

pathways and risks addressed by other EPA-

administered statutes and regulatory programs is 

consistent with statutory text and legislative 

history, particularly as they pertain to TSCAôs 

function as a ñgap-fillingò statute, and also 

furthers EPA aims to efficiently use Agency 

resources, avoid duplicating efforts taken 

pursuant to other Agency programs, and meet 

the statutory deadline for completing Risk 

Evaluations. EPA has therefore tailored the 

scope of the Risk Evaluation for TCE using 

authorities in TSCA Sections 6(b) and 9(b)(1). 

108 PUBLIC COMMENTS:   
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TSCA requires that, in conducting a risk evaluation, EPA evaluate ñthe 

likely duration, intensity, frequency, and number of exposures,ò 

including exposures resulting from those allowable emissions, 

discharges, or releases. EPA needs to provide this analysis. 

The conceptual models only included exposure 

pathways that are within the scope of the risk 

evaluation. The environmental exposure 

pathways covered under the jurisdiction of other 

EPA-administered statutes and regulatory 

programs are not within the scope of the risk 

evaluation. Clarifying language about what 

pathways are addressed under other statutes has 

been added to Section 1.4.2 of the Risk 

Evaluation. 

 

49, 99 PUBLIC COMMENTS:  

Previously, the SACC indicated that ñ[g]eneral human population and 

biota exposure must be assessed for inhalation, ingestion, and dermal 

routes [and that] [d]ifferent sub-populations may have different extents 

of exposure, but each route must be assessed.ò  

¶ If risks have been assessed by other program offices of EPA, then 

EPA should present them as part of the underlying data to support 

this TSCA draft risk evaluation ï if not, EPA must gather the data for 

an assessment or include an assessment based on the assumption of 

near-worst-case exposures. 

EPA should aggregate across COU and exposure pathways (inhalation and dermal routes; occupational and consumer) 

SACC, 

47, 49, 

56, 65, 

74, 75, 

99, 

100, 

104, 

108  

SACC COMMENTS:  

Non-consideration of aggregate exposures (e.g., workers who are also 

consumer users; workers that may be exposed in more than one scenario) 

will be a standing problem unless EPA places their estimates in the 

context of risks from sources and pathways not included in the TSCA 

draft risk evaluation. 

Recommendation: Improve the discussion on aggregate exposure and 

justification for it not being performed. The issue of aggregate exposure 

combining inhalation and dermal routes is inadequately discussed and 

ignored.  

Recommendation: Consider aggregating dermal and inhalation exposures 

for consumer users when simultaneous exposures by both routes are 

expected. 

There were different opinions expressed by Committee members about 

aggregation of dermal and inhalation exposures. Some Committee 

members noted that exposures by both routes should be aggregated in all 

scenarios. One member noted that aggregating dermal and inhalation 

exposure in all cases is not warranted because if there is dermal 

 

TSCA section 6(b)(4)(F)(ii) directs EPA to 

ñdescribe whether aggregate or sentinel 

exposures to a chemical substance under the 

conditions of use were considered, and the basis 

for that considerationò in risk evaluations. EPA 

defines aggregate exposures as the combined 

exposures to an individual from a single 

chemical substance across multiple routes (i.e., 

dermal, inhalation, or oral) and across multiple 

pathways (i.e., exposure from different sources). 

40 CFR 702.33. EPA defines sentinel exposures 

as the exposure from a single chemical 

substance that represents the plausible upper 

bound of exposure relative to all other exposures 

within a broad category of similar or related 

exposures. 40 CFR 702.33. EPA considered the 

reasonably available information and used the 
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exposure, there is almost certainly inhalation exposure, but the converse 

is not necessarily always true. 

PUBLIC COMMENTS:  

EPA failed to assess ñthe combined exposures to an individual from a 

single chemical substance across multiple routes and across multiple 

pathwaysò as required by TSCA. It failed to consider combined 

exposures of workers from multiple COUs, including aggregate exposure 

among individuals exposed both in an occupational and consumer 

context, at work and at home, indicating that there is insufficient 

information reasonably available as to the likelihood of this scenario or 

the relative distribution of exposures from each pathway.  

¶ EPA should use its information authorities to gain more information 

about these scenarios. 

¶ EPA could combine its exposure estimates for workplace COUs with 

those it has developed for consumer COUs (with adjustments). These 

aggregated exposure estimates would be representative of a large 

subset of workers who use (or are bystanders to the use of) TCE-

containing consumer products. By defining a subgroup with high-end 

exposure and risk, this would enable EPA to meet its obligation 

under TSCA to determine unreasonable risks to ñpotentially exposed 

or susceptible subpopulationsò or PESS. 

 

EPA failed to consider workersô combined exposure from multiple routes 

as required by TSCA. EPA recognizes that workers could readily 

experience exposures by both inhalation and dermal routes, including 

over the same time period, and states that it is essential to evaluate 

exposures from both of these routes in combination, including 

simultaneously, to assess total body burden and the associated effects. 

¶ EPA, however, dismisses employing an additivity approach to assess 

overall exposure with insufficient justification, and then fails to 

acknowledge that this will result in an underestimation of exposure.  

¶ EPAôs concern about overestimating exposure is not credible.  

best available science to determine whether to 

consider aggregate or sentinel exposures for a 

particular chemical. 

 

EPA has determined that using the high-end risk 

estimate for inhalation and dermal risks 

separately as the basis for the unreasonable risk 

determination is a best available science 

approach. There is low confidence, based on the 

weight of the scientific evidence, in the result of 

aggregating the dermal and inhalation risks for 

this chemical if EPA uses an additive approach, 

due to the uncertainty in the data. EPA does not 

have reasonably available data that could be 

reliably modeled for aggregating dermal 

exposure with other routes without a dermal 

compartment in the PBPK model, which would 

be a more accurate approach than simple 

additivity. Using an additive approach to 

aggregate risk in this case could result in an 

overestimate of risk. Given all the limitations 

that exist with the data, EPAôs approach is the 

best available science.  EPA has added language 

to Sections 2.3.2.6.1 and 4.4.2 describing these 

assumptions and uncertainties. 

 

EPA did not consider background exposure that 

workers, ONUs, consumers, and bystanders 

using products containing TCE who might be 

exposed to in addition to exposures from the 

conditions of use in the scope of the risk 

evaluation. Risk is likely to be elevated for 

individuals who experience TCE exposure in 
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¶ EPA has failed to consider previous SACC recommendations to 

combine the inhalation and dermal exposures. 

 

Risk determinations for all occupational and consumer COUs should be 

based upon aggregation of all exposures. 

Aggregation of exposures within a COU, coupled with exposures known 

to exist outside a COU, should always be implemented as a benchmark 

of a credible and responsible exposure assessment.  

¶ EPAôs contrary approach of evaluating each COU in isolation is an 

unlawful attempt to minimize the assessment of the total risk posed 

by TCE and avoid regulation. EPA must examine the combined 

combination of all COUs to total risk and exposure and cannot 

determine unreasonable risk for each COU in isolation  

Risks to workers and consumers should be a function of the aggregate 

contribution of each activity and pathway to total exposure. However, 

the draft risk evaluation looks at each exposure pathway in isolation 

from others, thus underestimating total risk. 

 

The World Health Organization has warned that workers ñliving in the 

vicinity of plants emitting TCE to the airò are likely to face ñhigher than 

usual exposure levels.ò By looking at individual uses in isolation and 

ignoring the additional contributions of off-the-job exposures, EPA 

grossly understates TCEôs total risks to workers. 

multiple contexts. This may result in an 

underestimation of risk, and additional 

discussion of this underestimation is found in 

Sections 2.3.2.6.1 and 4.4.2. 

 

Per 40 CFR 702.47  ñéEPA will determine 

whether the chemical substance presents an 

unreasonable risk of injury to health or the 

environment under each condition of use within 

the scope of the risk evaluationé.ò This 

approach in the implementing regulations for 

TSCA risk evaluations, is consistent with 

statutory text in TSCA section 6(b)(4)(A), which 

instructs EPA to conduct risk evaluations to 

determine whether a chemical substance 

presents an unreasonable risk ñunder the 

condition of use.ò  

49, 56, 

99, 108 

PUBLIC COMMENTS:  

EPA has ignored all non-occupational baseline exposures worker 

experience, due to its exclusion of all exposures via environmental 

releases to air, water, and land.  

¶ EPA at least needs to take these into account as baseline exposures 

for workers even if it does not intend to assess risks from 

environmental releases. EPA cannot ignore real-world exposures 

when assessing individual risks to TCE. 

¶ For example, workers in vapor degreasing may live in industrialized 
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areas with high ambient air levels or Superfund sites and consume 

TCE-contaminated drinking water. In the aggregate, TCE exposure 

by these workers would be significantly greater than exposure in the 

workplace alone and health risks (which are already alarmingly high 

for worker activities) would be correspondingly higher.  

¶ Because TCE exposure levels are higher for these subpopulations 

than for the general population, they face elevated risks of TCE-

related health effects that the draft risk evaluation ignores.  

56, 65, 

74, 

100, 

108 

EPA does not dispute that failing to aggregate inhalation and dermal 

exposures may lead to an underestimate of exposure. EPA invokes 

uncertainty as its excuse for that underestimation. To the extent that there 

are uncertainties in an aggregating analysis, these do not support 

assuming exposure is less than the sum of the exposures. Uncertainty 

does not justify ignoring the fact that these exposures are actually 

experienced in combination. 

56, 108 PUBLIC COMMENTS:  

EPA did not establish that it prepared adequate aggregate or sentinel 

exposure assessments in its risk evaluation and failed to explain how its 

decision to rely on other exposure assessments can be reconciled with 

TSCA. 

¶ EPA has not explicitly stated whether, in identifying sentinel 

exposures for workers, use of personal protective equipment (PPE) 

was assumed, although it is clear that PPE use was assumed.  

¶ EPA should consider exposures without any PPE unless it can 

establish it is always and effectively used for a particular COU. 

 

EPAôs approach for developing exposure 

assessments for workers is to use the reasonably 

available information and expert judgement. 

When appropriate, in the risk evaluation, EPA 

will use exposure scenarios both with and 

without engineering controls and/or PPE that 

may be applicable to particular worker tasks on a 

case-specific basis for a given chemical. While 

EPA has evaluated worker risk with and without 

PPE, as a matter of policy, EPA does not believe 

it should assume that workers are unprotected by 

PPE where such PPE might be necessary to meet 

federal regulations, unless it has evidence that 

workers are unprotected. For the purposes of 

determining whether or not a condition of use 

presents unreasonable risks, EPA incorporates 

assumptions regarding PPE use based on 
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information and judgment underlying the 

exposure scenarios. These assumptions are 

described in the unreasonable risk determination 

for each condition of use, in section 5.2. 

Additionally, in consideration of the 

uncertainties and variabilities in PPE usage, 

EPA uses the high-end exposure value when 

making its unreasonable risk determination in 

order to address those uncertainties.  EPA has 

also outlined its PPE assumptions in section 5.1. 

Further, in the final risk evaluation for TCE, 

EPA has determined that most conditions of use 

pose an unreasonable risk to workers even with 

the assumed PPE. 

EPA should include exposure from vapor intrusion in the risk evaluation 

49, 90, 

93, 99 

PUBLIC COMMENTS:  

According to EPA, ñTCE levels measured indoors have been directly 

linked to vapor intrusion,ò and ñ[v]apor intrusion is a likely significant 

source in situations where residences are located near soils or 

groundwater with high contamination levels.ò 

¶ ATSDR describes vapor intrusion as a ñnotable exposure routeò and 
cites several studies that attributed elevated TCE indoor air levels to 

vapor intrusion from TCE-contaminated cleanup sites or 

groundwater. 

¶ TCE vapor intrusion resulting from disposal and from contaminated 

groundwater or soil near Ironbound facilities, which qualify as 

ñspills, leaks, and other uncontrolled dischargesò has been reported. 

Studies have also reported indoor air levels of TCE in residences, 

schools, and stores. EPA ignores this readily available data. 

¶ EPAôs document detailing the rationale for incorporating subsurface 

vapor intrusion into the Superfund Hazard Ranking System details a 

statistically significant burden of sites involving vapor intrusion on 

low income populations (p. 30, EPA-HQ-SFUND-2010-1086-0076).  

 

During the TCE Problem Formulation, EPA 

acknowledged the historic groundwater 

contamination and resulting vapor intrusion 

concerns. EPA also acknowledged that general 

population exposures may occur through 

inhalation, oral, and dermal. However, in the 

Risk Evaluation, EPA did not include pathways 

under programs of other environmental statutes, 

administered by EPA, for which long-standing 

regulatory and analytical processes already exist. 

EPA has determined that general population 

exposures due to drinking water contamination, 

groundwater contamination, and air emissions 

are under the jurisdiction of other statutes and 

are outside the scope of this risk evaluation. In 

addition, EPA determined that spills and leaks 

are not TSCA conditions of use as these 
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¶ EPA must evaluate exposures from ongoing TCE vapor intrusion in 

its final risk evaluation. 

¶ EPA has, or can reasonably generate or obtain, the information 

necessary to evaluate TCE vapor intrusion, meaning that the 

information is ñreasonably availableò under TSCA. 

unintentional activities are covered by other 

statues, described further in Section 1.4.2. 

 

In exercising its discretion under TSCA section 

6(b)(4)(D) to identify the conditions of use that 

EPA expects to consider in a risk evaluation, 

EPA believes it is important for the Agency to 

have the discretion to make reasonable, 

technically sound scoping decisions. EPA did 

not include legacy disposals, (i.e., disposals that 

have already occurred), because they do not fall 

under the definition of conditions of use under 

TSCA section 3(4). 

 

93 PUBLIC COMMENTS:  

While EPA recommends the consideration of vapor intrusion at certain 

federal Superfund and Resource Conservation and Recovery Act 

(RCRA) corrective action sites, many sites with TCE contamination 

from disposal are not, and will never be, remediated under Superfund or 

RCRA. For those sites that are, remediation is slow and depends on the 

identification of a financially viable responsible party, which often does 

not exist. 

¶ Thus, the possibility that some vapor intrusion incidents may be 

addressed under other laws does not alter EPAôs duty to consider 

vapor intrusion in the TCE risk evaluation and to issue risk 

management rules that regulate TCE ñto the extent necessary so 

that [this] chemical substance . . . no longer presents 

[unreasonable] riskò to the residents of Manufacturers Place or 

other residential areas exposed to TCE from vapor intrusion. 

EPAôs exclusion of exposures through air is invalid 

108 PUBLIC COMMENTS:  

With >12 million pounds of TCE emitted to the air in 2014, it is absurd 

to treat the overall exposure through this pathway as if it were ñzero.ò 

 

EPA did not include the emission pathways to 

ambient air because releases of TCE from 

stationary source to ambient air are under the 

jurisdiction of and addressed by Section 112 of 

the Clean Air Act (CAA). Clarifying language 

about what pathways are addressed under other 

statutes has been added to Section 1.4.2 of the 

Risk Evaluation. 

49, 99, 

56, 

108, 74 

PUBLIC COMMENTS:  

Large segments of the U.S. population are likely exposed to TCE levels 

in air that present unreasonable risks of cancer and non-cancer effects. 

 

EPA did not consider background exposure that 

workers and consumers using products 
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¶ Based on Integrated Risk Information System (IRIS)-determined 

cancer risk levels (70-year lifetime exposure) for different TCE 

ambient air concentrations, levels in ambient air for all locations 

except forests would present lifetime cancer risks above 1 in 1 

million. Risks for higher levels within the range measured would 

exceed 1 in 100,000. 

¶ Mean ambient air levels in most locations (which range between 0.89 

and 1.6 ɛg/m3) would be close to the IRIS non-cancer reference 

concentration (RfC) of 0.0004 ppm (0.4 ppb or 2 ɛg/m3), which IRIS 

describes as having ñrobust support [from] . . . estimates for multiple 

effects from multiple studies.ò For individuals exposed to ambient 

TCE levels near the higher end of the reported range, the RfC would 

be exceeded. 

¶ TCE is listed as a HAP and EPA relies on the CAA to dismiss the 

need to assess exposures to TCE from air emissions; however, the 

CAA is for individual source categories, meaning that the exposures 

to TCE from all sources in combination are never considered. 

Therefore, EPAôs approach to risk evaluations under TSCA ensures 

that EPA never evaluates, and the public never finds out, the risk 

from all air emissions of TCE or any other chemical substance. The 

control of pollutants through CAA regulation differ in scope from 

EPAôs authority to regulate or prohibit the production or use of these 

substances under TSCA. 

¶ By EPAôs own account, its CAA regulation of TCE did not eliminate 

all risk from facilities engaged in halogenated solvent cleaning, or 

consider how exposure to TCE from the regulated facilities might 

combine with exposures from other facilities and sources to increase 

overall risk.  

¶ It cannot therefore be assumed that the CAA will eliminate risk to 

exposed populations. 

containing TCE might be exposed to in addition 

to exposures from conditions of use in the scope 

of the risk evaluation. This may result in an 

underestimation of risk, and additional 

discussion of this underestimation has been 

added to Sections 2.3.2.6.1 and 4.4.2. 

 

The purpose of risk evaluation under TSCA is 

ñto determine whether a chemical substance 

presents an unreasonable risk of injury to health 

or the environment, without consideration of 

costs or other nonrisk factors, including an 

unreasonable risk to a potentially exposed or 

susceptible subpopulation identified as relevant 

to the risk evaluation by the Administrator, 

under the conditions of use.ò TSCA section 

6(b)(4)(A). EPA described background exposure 

in the uncertainties section acknowledging that 

the risk estimations in the Risk Evaluation may 

be underestimations, because background 

exposures and risk are not incorporated into the 

risk estimations for each OES. Emissions to 

ambient air from commercial or industrial 

stationary sources, or inhalation exposures of 

terrestrial species are managed under the 

jurisdiction of the Clean Air Act (CAA). 

90, 108 PUBLIC COMMENTS:  

EPAôs exclusion of exposure levels through the ambient air pathway, 

particularly near sites where people may experience greater exposure due 

 

EPA has determined that general population 

exposures due to drinking water contamination, 



Page 101 of 408 

to their proximity to COUs or contamination sites, will seriously 

underestimate the levels of exposure across the country. EPA should use 

its information authorities to obtain information about exposure levels 

experienced by the subpopulations living near COUs. 

¶ Adding to the TRI air exposure is the exposure from Superfund sites, 

over 50% of which include TCE as a contaminant of concern under 

CERLAôs provisions. Elevated levels of TCE in indoor air near 

Superfund sites has been documented in California, and North 

Carolina (ROD Middlefield-Ellis-Whisman, OIG Report No. 16-P-

0296).  

groundwater contamination, and air emissions 

are under the jurisdiction of other statutes and 

are outside the scope of this risk evaluation.  

 

In exercising its discretion under TSCA section 

6(b)(4)(D) to identify the conditions of use that 

EPA expects to consider in a risk evaluation, 

EPA believes it is important for the Agency to 

have the discretion to make reasonable, 

technically sound scoping decisions. EPA did 

not include legacy disposals, (i.e., disposals that 

have already occurred), because they do not fall 

under the definition of conditions of use under 

TSCA section 3(4). 

 

49, 99, 

93 

PUBLIC COMMENTS:  

According to IRIS, ñTCE can be released to indoor air from use of 

consumer products that contain it (i.e., adhesives and tapes), vapor 

intrusion (migration of volatile chemicals from the subsurface into 

overlying buildings) and volatilization from the water supply.ò  

¶ Consistently measured indoor levels have been shown to be higher 

than outdoor levels.  

¶ Several studies, including Wallace (1987), Andelman (1985), Shah 

and Singh (1988), Hers et al. (2001), Sapkota et al. (2005), Sexton et 

al. (2005), and Zhu et al. (2005), report levels that exceed a 1 in 1 

million cancer risk and, at the higher end of the reported range, 

would exceed the IRIS RfC. 

¶ ATSDR reports that the contribution to TCE indoor levels of 

volatilization of contaminated drinking water is well-documented: 

Andelman, (1985); McKone and Knezovich (1991). 

¶ EPA has repeatedly acknowledged the risks associated with TCE 

vapor intrusion and has published guidance governing the calculation 

of vapor intrusion risks. There is no basis for EPA to exclude vapor 

 

Unlike other EPA programs, TSCA requires 

chemical risk be assessed and determined for 

each ñcondition of useò and not by media (e.g., 

indoor air). EPA did an extensive assessment of 

TCE in 7 consumer product categories covering 

25 COU and concluded their use presented 

unreasonable inhalation risk (i.e., from the air 

pathway) in all indoor uses. See Section 2.3.3 

for details about the consumer risk assessments.  

 

Regarding volatilization from the water supply, 

EPA acknowledged the historic groundwater 

contamination and resulting vapor intrusion 

concerns in the TCE Problem Formulation. EPA 

also acknowledged that general population 

exposures may occur through inhalation, oral, 

and dermal routes. However, in the Risk 
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intrusion and other disposal-related TCE emissions from the draft 

risk evaluation. 

The draft risk evaluation does not look more broadly at indoor TCE air 

concentrations to which consumers are exposed, and overlooks the 

combined contributions to exposure of product use and other indoor 

exposure pathways like volatilization of TCE from contaminated water 

and intrusion of TCE vapors from contaminated soil and groundwater. 

This underestimates TCE risks in the indoor environment.  

Evaluation, EPA did not include pathways under 

programs of other environmental statutes, 

administered by EPA, for which long-standing 

regulatory and analytical processes already exist.  

EPA exclusion of exposures through drinking and ambient water is invalid 

SACC SACC COMMENTS:  

Exposure from drinking water is not adequately covered in the risk 

assessment. 

 

As part of the problem formulation for TCE, 

EPA identified exposure pathways under other 

environmental statutes administered by EPA, 

e.g., the Clean Air Act (CAA), the Safe Drinking 

Water Act (SDWA), the Clean Water Act 

(CWA) and the Resource Conservation and 

Recovery Act (RCRA). As explained in more 

detail in Section 1.4.2 of the Final Risk 

Evaluation, EPA believes it is both reasonable 

and prudent to tailor TSCA Risk Evaluations 

when other EPA offices have expertise and 

experience to address specific environmental 

media, rather than attempt to evaluate and 

regulate potential exposures and risks from those 

media under TSCA. EPA believes that 

coordinated action on exposure pathways and 

risks addressed by other EPA-administered 

statutes and regulatory programs is consistent 

with statutory text and legislative history, 

particularly as they pertain to TSCAôs function 

as a ñgap-fillingò statute, and also furthers EPA 

aims to efficiently use Agency resources, avoid 

74, 90, 

99, 108 

PUBLIC COMMENTS:  

EPA ignored all exposures through drinking water despite available 

evidence that exposures do occur through this pathway.  

¶ The existence of a Maximum Contaminant Level (MCL) does not 

result in zero exposures to TCE through drinking water; EPA should 

analyze the real-world exposures. 

¶ EPA has not shown that the MCL of 5.0 ɛg/L eliminates any 

unreasonable risk or assessed all relevant aspects of the risk. The 

current MCL is outdated and not health protective. The IRIS non-

cancer reference dose (RfD) is 0.5 ɛg/L. 

¶ The Safe Water Drinking Act (SWDA) MCL is based on non-risk 

factors including what is feasible (e.g., with regard to treatment and 

monitoring) and cost. EPA cannot consider these during the risk 

evaluation process. 

¶ The MCL is higher than the maximum contaminant level goal 

(MCLG) for TCE, which is zero, indicating that in order to avoid 

adverse effects on human health from drinking water TCE should not 

be in drinking water at any level, EPA must address the risks posed 

by ongoing exposure to TCE at levels in drinking water below the 

MCL. 
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¶ The SWDA does not regulate all sources of water including private 

drinking wells; this source needs to be evaluated.  

¶ Analyzing exposure through drinking water is important to obtain an 

accurate estimate of the exposure of infants and children.  

Exceedances of the MCL have been recorded in 149 PWSs. Cancer and 

non-cancer risks to this subpopulation exceed EPA benchmarks for 

unreasonable risk, even without considering the volatilization of 

household water during showering and other daily activities and 

resulting in TCE inhalation exposure. 

duplicating efforts taken pursuant to other 

Agency programs, and meet the statutory 

deadline for completing Risk Evaluations. EPA 

has therefore tailored the scope of the Risk 

Evaluation for TCE using authorities in TSCA 

Sections 6(b) and 9(b)(1). 

 

The conceptual models only included exposure 

pathways that are within the scope of the risk 

evaluation. The environmental exposure 

pathways covered under the jurisdiction of other 

EPA-administered statutes and regulatory 

programs are not within the scope of the risk 

evaluation.  

 

Because the drinking water exposure pathway 

for TCE is currently addressed in the SDWA 

regulatory analytical process for public water 

systems, EPA did not include this pathway in the 

risk evaluation for TCE under TSCA. In 

Problem Formulation, EPA also found general 

population exposures to TCE via underground 

injection, RCRA Subtitle C hazardous waste 

landfills, RCRA Subtitle D municipal solid 

waste (MSW) landfills, and on-site releases to 

land from industrial non-hazardous waste and 

construction/demolition waste landfills are under 

the jurisdiction of and addressed by other EPA-

administered statutes and associated regulatory 

programs. EPA did not include Superfund on-

site releases to the environment, as they are 

under the jurisdiction of CERCLA. Lastly, EPA 

SACC SACC COMMENTS:  

Exclusion of groundwater on the basis of regulation under clean water or 

safe drinking water statutes is erroneous, because private wells are not 

regulated under the Clean Water Act (CWA) or SDWA. 

108 PUBLIC COMMENTS:  

EPA ignores exposures through ambient water citing regulation through 

the CWA. 

¶ Not all states have updated their criteria to reflect the current CWA 

criteria and are using less stringent standards. Therefore, EPA cannot 

rely on the CWA recommendations to assume that risks are 

adequately managed. 

¶ EPA has not demonstrated that the established criteria reflect the 

current best available science. 

¶ EPA has not acknowledged the ongoing uncertainty surrounding the 

definition of ñwaters of the United Statesò regulated under the CWA 

including the regulatory reach of the CWA as well as compliance and 

enforcement activities. EPA cannot assume that all ambient water is 

adequately managed under the CWA when EPA itself expresses 

ongoing uncertainty over the jurisdictional reach of the CWA. 

 

In the draft risk evaluation, EPA describes monitoring data and 

published literature showing that TCE is present in surface water. EPAôs 

own modeling shows that TCE is present in surface water at significant 



Page 104 of 408 

concentrations. EPA cannot assume that TCE has nonexistent exposure 

through ambient water.  

¶ EPA should examine and summarize that exposure information when 

evaluating the risks presented by TCE; if that information is 

insufficient, EPA should use its authorities to require the 

development of additional needed information. 

¶ EPA must analyze the ambient water pathway in the risk evaluations. 

did not include emissions to ambient air from 

municipal and industrial waste incineration and 

energy recovery units in the risk evaluation, as 

they are regulated under section 129 of the Clean 

Air Act. 

 

Clarifying language about what pathways are 

addressed under other statutes has been added to 

Section 1.4.2 of the Risk Evaluation. 
107 PUBLIC COMMENTS:  

EPAôs failure to include drinking water exposure results in an 

underestimation of exposure and ultimately, risk. It is easier, more 

effective, and more equitable to control pollutants at the source, where 

they are highly concentrated, than it is to remove them at the consumerôs 

expense after they have entered a water body or supply source. EPA has 

the authority under TSCA to control the introduction into the 

environment of contaminants such as TCE that degrade water quality and 

increase the cost of water treatment. 

EPA exclusion of exposures through disposal is invalid 

108 PUBLIC COMMENTS:  

EPA limited analysis of exposure from ñProcess Solvent Recycling and 

Worker Handling of Wastes,ò to workers and occupational non-users 

(ONUs). General population exposure to all ambient air, land disposal, 

and waste incineration pathways were excluded as well as exposures 

from all disposal-related pathways and associated activities (e.g., 

collection, processing, storage, and transport) due to regulation of 

disposal under the RCRA, CAA, SDWA, and various state programs. 

¶ EPA has not established or shown that disposal regulations 

ñadequately assess and effectively manage exposures.ò 

¶ EPA recognized that not all disposal occurs in RCRA Subtitle C 

landfills, and that other disposal sites do not meet the requirements of 

Subtitle C. Some state programs donôt include requirements for liners 

to limit release of landfill leachate. 

¶ EPA acknowledged that enforcement and regulation under RCRA is 

inconsistent, so it cannot simply assume that RCRA implementation 

 

EPA evaluated and considered the impact of 

existing laws and regulations (e.g., regulations 

on landfill disposal, design, and operations) in 

the problem formulation step to determine what, 

if any future analysis might be necessary as part 

of the risk evaluation. During problem 

formulation EPA analyzed the TRI data and 

examined the definitions of elements in the TRI 

data to determine the level of confidence that a 

release would result from certain types of 

disposal to land (e.g., RCRA Subtitle C 

hazardous landfill and Class I underground 

Injection wells) and incineration. EPA also 

examined how TCE is treated at industrial 

facilities. EPA did not include emissions to 



Page 105 of 408 

provides a basis for ignoring exposures. 

¶ Congress specifically directed EPA to analyze the risks of chemicals 

presented ñunder the conditions of use,ò and Congress consciously 

decided to specify that ñdisposalò is a COU under TSCA. 

ñConditions of useò expressly includes ñthe circumstances under 

which a chemical substance is intended, known, or reasonably 

foreseen to be to be manufactured, processed, distributed in 

commerce, used, or disposed of.ò  

ambient air from commercial and industrial 

stationary sources, which are under the 

jurisdiction of and addressed by Section 112 of 

the Clean Air Act. EPA did not include 

emissions to ambient air from municipal and 

industrial waste incineration and energy 

recovery units in the risk evaluation, as they are 

regulated under section 129 of the Clean Air 

Act. EPA did not include disposal to 

underground injection, RCRA Subtitle C 

hazardous waste landfills, RCRA Subtitle D 

municipal solid waste (MSW) landfills, and on-

site releases to land from industrial non-

hazardous waste and construction/demolition 

waste landfills in this Risk Evaluation. EPA did 

not include Superfund on-site releases to the 

environment, as they are under the jurisdiction 

of CERCLA. These methods of disposal fall 

under the jurisdiction of and are addressed by 

other EPA-administered statutes and associated 

regulatory programs. 

 

As explained in more detail in Section 1.4.2 of 

the Final Risk Evaluation, EPA believes it is 

both reasonable and prudent to tailor TSCA Risk 

Evaluations when other EPA offices have 

expertise and experience to address specific 

environmental media, rather than attempt to 

evaluate and regulate potential exposures and 

risks from those media under TSCA. EPA 

believes that coordinated action on exposure 

pathways and risks addressed by other EPA-

administered statutes and regulatory programs is 
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consistent with statutory text and legislative 

history, particularly as they pertain to TSCAôs 

function as a ñgap-fillingò statute, and also 

furthers EPA aims to efficiently use Agency 

resources, avoid duplicating efforts taken 

pursuant to other Agency programs, and meet 

the statutory deadline for completing Risk 

Evaluations. EPA has therefore tailored the 

scope of the Risk Evaluation for TCE using 

authorities in TSCA Sections 6(b) and 9(b)(1). 

108 PUBLIC COMMENTS:  

There are almost 1,300 instances of required rules for which various state 

hazardous waste programs have not been authorized. When states have 

out-of-date hazardous waste programs, citizens in different states are 

unevenly protected from hazardous waste-related risks.  

¶ EPA cannot rely on assumptions of consistent implementation and 

enforcement of RCRA to ensure adequate management. 

¶ For EPA to treat these exposure levels as ñzeroò when they exist does 
not comport with the best available science. 

¶ EPA should use their authority to obtain additional information about 

the exposures arising from disposal for TCE. 

 

See below response regarding the Land Disposal 

Program Flexibility Act of 1996, codified at 

RCRA section 3010a(c)(5) and (6). 

EPA must consider exposures in tribal communities  

104 PUBLIC COMMENTS:  

Environmental statutes do not guarantee protection from exposures, 

particularly in the case of tribes, which may be disproportionately 

impacted. Disposal circumstances on tribal lands are different from those 

of urban areas with municipal landfills. In the case of many tribal and 

rural communities, the disposal site may be in close proximity to 

residents, be unlined, open access, or include open burning as a 

management practice. These present multiple exposure pathways and 

routes for intake and uptake. 

¶ EPA states that ñStudies clearly associated with releases from 
Superfund sites, improper disposal methods, landfills were 

 

The commenter appears to be describing aspects 

of the Land Disposal Program Flexibility Act of 

1996, codified at RCRA section 3010a(c)(5) and 

(6). The law directed EPA to provide additional 

flexibility to approved states for landfills that 

receive 20 tons or less of municipal solid waste 

per day. The additional flexibility applies to 

alternative frequencies of daily cover, 

frequencies of methane monitoring, infiltration 

layers for final cover, and means for 
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considered not to meet the PECO statement and [were] excluded 

from data evaluation and extraction.ò Leachate samples were 

excluded because they were considered an ñoff-topicò media.  

¶ TCE is considered hazardous waste under RCRA but many tribal 

communities do not have access to Subtitle C landfills. There is not a 

single Subtitle C landfill in the State of Alaska. Tribes experience 

exposures even where responsibility rests on other environmental 

statutes. 

¶ EPA should revise this risk evaluation to include TCE releases from 

landfills, including those that are characteristic of tribal communities. 

¶ Disposal is a main route for TCE to enter the environment; it is 

unacceptable to exclude disposal, and the resulting exposures, from 

consideration. 

demonstrating financial assurance. Section 

3010a(c)(6). Further, under section 3010a(c)(5), 

if the Alaska governor certifies that application 

of the requirements for groundwater monitoring, 

siting, or corrective action to a solid waste 

landfill unit of a Native village, or a unit located 

in or near a small, remote Alaska village, would 

be infeasible, would not be cost-effective, or 

would be otherwise inappropriate because of the 

remote location of the unit, Alaska may exempt 

the unit from some or all of those requirements. 

It is not at all clear to EPA that Congress 

intended for TSCA to override the flexibilities 

specifically provided for small municipal solid 

waste landfills and the additional flexibilities 

specifically provided to Alaska in the Land 

Disposal Program Flexibility Act of 1996. EPA 

believes that the 1996 Act represents 

Congressional recognition that the RCRA 

Subtitle D program is not always feasible, or 

practicable, for the small landfills covered by the 

Act, and the additional flexibility provided by 

the Act is therefore necessary and appropriate. 

104 PUBLIC COMMENTS:  

EPA must consider aggregate and cumulative exposures for tribal 

communities. A single person may be a landfill worker, an occupational 

bystander, and a near-facility general population, as well as a consumer. 

They will likely derive their food and water, including untreated water, 

near-source. Such scenarios are the norm for landfill workers in the over 

200 Alaska tribal communities. 

 

EPA did not consider aggregate or background 

exposure that workers, ONUs, consumers, or 

bystanders using products containing TCE might 

be exposed to in addition to exposures from the 

conditions of use in the scope of the risk 

evaluation because there is insufficient 

information reasonably available as to the 

likelihood of this scenario or the relative 

distribution of exposures from each pathway. 
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This may result in an underestimation of risk, 

and EPA acknowledges that risk is likely to be 

elevated for individuals who experience TCE 

exposure in multiple contexts. Additional 

discussion of this issue has been added to 

Sections 2.3.2.6.1, 2.3.2.2.1, and 4.4.2. 

104 PUBLIC COMMENTS:  

Native Americans are more highly exposed to contaminants with 

environmental fate and transport than other populations because their 

lifeways revolve around environmental activities for dietary sustenance, 

socio-cultural activities, ceremonial and spiritual purposes, recreation, 

and general well-being. Tribal lifeways can lead to chronic exposures to 

toxins in the environment, due to longer duration and higher frequency 

of exposures, and a higher cumulative dose from multiple exposure 

pathways. Native Americans experience significant health disparities 

from the general population and the practice of leaving them out of any 

protections will only contribute to further health disparities.  

 

EPA recognizes that Native Americans have 

unique lifeways and has considered established 

differences in patterns in relevant exposure 

pathways (e.g., increased fish consumption). 

However, general population exposure pathways 

were not included in the scope of the risk 

evaluation as discussed in Section 1.4.2 and a 

review of reasonably available information did 

not produce data for establishing a differential 

experience for the evaluated exposure pathways, 

namely occupational and consumer activities. 

An additional statement about the uncertainty 

associated with subpopulations patterns of use 

has been added to Section 2.3.2.6.2.  

104 PUBLIC COMMENTS:  

EPA is urged to consider data submitted by the Tribe that produced it. 

Where data are not available, modeling should be employed so that all 

significant Tribal exposures are captured. Evaluation of chemicals 

should then include tribal peoplesô multiple unique exposures. 

EPA must consider exposures due to accidental releases  

56, 108 PUBLIC COMMENTS:  

EPA does not consider risks of exposure due to potential accidental 

releases. This risk is ñreasonably foreseenò and EPA has authority to 

mandate steps to reduce those risks. EPA needs to give more 

consideration to the potential for accidental releases. 

 

Accidental releases, spills and leaks generally 

are not included within the scope of a TSCA risk 

evaluation because in general they are not 

considered to be circumstances under which a 

chemical substance is intended, known or 

reasonably foreseen to be manufactured, 

processed, distributed, used, or disposed of. To 

the extent there may be potential exposure from 

accidents, EPA is also declining to evaluate 

56, 90, 

100, 

108 

PUBLIC COMMENTS:  

EPA excluded exposures from spills and leaks. 

¶ There are many documented spills of TCE both within the workplace 

and to the environment. These exposures should be considered 

ñreasonably foreseenò under TSCA.  
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EPA should evaluate exposures and risks posed by reasonably foreseen 

spills and other occupational releases of TCE. 

environmental exposure pathways addressed by 

another EPA-administered statutes and 

associated regulatory programs.   

 

First, EPA does not identify TCE accidental 

releases, spills and leaks as ñconditions of use.ò  

EPA does not consider TCE accidental releases, 

spills and leaks to constitute circumstances 

under which TCE is manufactured, processed, 

distributed, used, or disposed of, within TSCAôs 

definition of ñconditions of use.ò  Congress 

specifically listed discrete, routine chemical 

lifecycle stages within the statutory definition of 

ñconditions of useò and EPA does not believe it 

is reasonable to interpret ñcircumstancesò under 

which TCE is manufactured, processed, 

distributed, used, or disposed of to include 

uncommon and unconfined accidents, spills or 

leaks for purposes of the statutory definition.  

Further, EPA does not generally consider 

accidental releases, spills and leaks to constitute 

ñdisposalò of a chemical for purposes of 

identifying a COU in the conduct of a risk 

evaluation. 

 

In addition, even if accidents, spills or leaks of 

TCE could be considered part of the listed 

lifecycle stages of TCE, EPA has ñdeterminedò 

that accidents, spills and leaks are not 

circumstances under which TCE is intended, 

known or reasonably foreseen to be 

manufactured, processed, distributed, used, or 

disposed of, as provided by TSCAôs definition 
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of ñconditions of use,ò and EPA is therefore 

exercising its discretionary authority under 

TSCA section 3(4) to exclude TCE accidental 

releases, spills and leaks from the scope of the 

TCE risk evaluation.  The exercise of that 

authority is informed by EPAôs experience in 

developing scoping documents and risk 

evaluations, and on various TSCA provisions 

indicating the intent for EPA to have some 

discretion on how best to address the demands 

associated with implementation of the full 

TSCA risk evaluation process.  Specifically, 

since the publication of the Risk Evaluation 

Rule, EPA has gained experience by conducting 

ten risk evaluations and designating forty 

chemical substances as low- and high-priority 

substances. These processes have required EPA 

to determine whether the case-specific facts and 

the reasonably available information justify 

identifying a particular activity as a ñcondition 

of use.ò With the experience EPA has gained, it 

is better situated to discern circumstances that 

are appropriately considered to be outside the 

bounds of ñcircumstancesé under which a 

chemical substance is intended, known, or 

reasonably foreseen to be manufactured, 

processed, distributed in commerce, used, or 

disposed ofò and to thereby meaningfully limit 

circumstances subject to evaluation.  Because of 

the expansive and potentially boundless impacts 

that could result from including accidents, spills 

and leaks as part of the risk evaluation (e.g., due 

to the unpredictable and irregular scenarios that 



Page 111 of 408 

would need to be accounted for, including 

variability in volume, frequency, and geographic 

location of accidents, spills and leaks; potential 

application across multiple exposure routes and 

pathways affecting myriad ecological and 

human receptors; and far-reaching analyses that 

would be needed to support assessments that 

account for uncertainties but are based on best 

available science), which could make the 

conduct of the risk evaluation untenable within 

the applicable deadlines, accidents, spills and 

leaks are determined not to be circumstances 

under which TCE is intended, known or 

reasonably foreseen to be manufactured, 

processed, distributed, used, or disposed of, as 

provided by TSCAôs definition of ñconditions of 

use.ò 

 

Exercising the discretion to not identify 

accidents, spills and leaks of TCE as a COU is 

consistent with the discretion Congress provided 

in a variety of provisions to manage the 

challenges presented in implementing TSCA 

risk evaluation. See e.g., TSCA sections 3(4), 

3(12), 6(b)(4)(D), 6(b)(4)(F). In particular, 

TSCA section 6(b)(4)(F)(iv) instructs EPA to 

factor into TSCA risk evaluations ñthe likely 

duration, intensity, frequency, and number of 

exposures under the conditions of useé.,ò  

suggesting that activities for which duration, 

intensity, frequency, and number of exposures 

cannot be accurately predicted or calculated 

based on reasonably available information, 



Page 112 of 408 

including accidents, were not intended to be the 

focus of TSCA risk evaluations.  And, as noted 

in the preamble to the Risk Evaluation Rule, 

EPA believes that Congress intended there to be 

some reasonable limitation on TSCA risk 

evaluations, expressly indicated by the direction 

in TSCA section 2(c) to ñcarry out [TSCA] in a 

reasonable and prudent manner.ò  

 

For these reasons, EPA is exercising this 

discretion to not consider accidents, spills and 

leaks of TCE to be COUs. 

 

Second, even if TCE accidents, spills and leaks 

could be identified as exposures from a COU in 

some cases, these are generally not forms of 

exposure that EPA expects to consider in risk 

evaluation.  TSCA Section 6(b)(4)(D) requires 

EPA, in developing the scope of a risk 

evaluation, to identify the hazards, exposures, 

conditions of use, and potentially exposed or 

susceptible subpopulations the Agency ñexpects 

to considerò in a risk evaluation. This language 

suggests that EPA is not required to consider all 

conditions of use, hazards, or exposure 

pathways in risk evaluations. EPA has chosen to 

tailor the scope of the risk evaluation to exclude 

spills and leaks in order to focus analytical 

efforts on those exposures that present the 

greatest potential for risk. 

 

In the problem formulation documents for many 

of the first 10 chemicals undergoing risk 
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evaluation, EPA applied the same authority and 

rationale to certain exposure pathways, 

explaining that ñEPA is planning to exercise its 

discretion under TSCA 6(b)(4)(D) to focus its 

analytical efforts on exposures that are likely to 

present the greatest concern and consequently 

merit a risk evaluation under TSCA....ò  This 

approach is informed by the legislative history 

of the amended TSCA, which supports the 

Agencyôs exercise of discretion to focus the risk 

evaluation on areas that raise the greatest 

potential for risk.  See June 7, 2016 Cong. Rec., 

S3519-S3520.   

 

In addition to TSCA section 6(b)(4)(D), the 

Agency also has discretionary authority under 

the first sentence of TSCA section 9(b)(1) to 

ñcoordinate actions taken under [TSCA] with 

actions taken under other Federal laws 

administered in whole or in part by the 

Administrator.ò  TSCA section 9(b)(1) provides 

EPA authority to coordinate actions with other 

EPA offices, including coordination on tailoring 

the scope of TSCA risk evaluations to focus on 

areas of greatest concern rather than exposure 

pathways addressed by other EPA-administered 

statutes and regulatory programs, which does 

not involve a risk determination or public 

interest finding under TSCA section 9(b)(2).  

EPA has already tailored the scope of this risk 

evaluation using such discretionary authorities 

with respect to exposure pathways covered 

under the jurisdiction of other EPA-administered 
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statutes and associated regulatory programs (see 

section 1.4.2). 

 

Following coordination with EPAôs Office of 

Land and Emergency Management (OLEM), 

EPA has found that exposures of TCE from 

accidents, spills and leaks fall under the 

jurisdiction of RCRA.  See 40 CFR 261.33(d) 

(defining in part a hazardous waste as ñany 

residue or contaminated soil, water or other 

debris resulting from the cleanup of a spill into 

or on any land or water of any commercial 

chemical product or manufacturing chemical 

intermediate having the generic name listed [40 

CFR 261.33(e) or (f)], or any residue or 

contaminated soil, water or other debris 

resulting from the cleanup of a spill, into or on 

any land or water, of any off-specification 

chemical product and manufacturing chemical 

intermediate which, if it met specifications, 

would have the generic name listed in [40 CFR 

261.33(e) or (f)]ò); 40 CFR 261.33(f) (listing 

TCE as hazardous waste no. U080).  As a result, 

EPA believes it is both reasonable and prudent 

to tailor the TSCA risk evaluation for TCE by 

declining to evaluate potential exposures from 

accidents, spills and leaks, rather than attempt to 

evaluate and regulate potential exposures from 

accidents under TSCA. 

 

Releases from municipal landfills are regulated 

under RCRA. As explained in more detail in 

Section 1.4.2, EPA believes that coordinated 
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action on exposure pathways and risks 

addressed by other EPA-administered statutes 

and regulatory programs is consistent with 

statutory text and legislative history, particularly 

as they pertain to TSCAôs function as a ñgap-

fillingò statute, and also furthers EPA aims to 

efficiently use Agency resources, avoid 

duplicating efforts taken pursuant to other 

Agency programs, and meet the statutory 

deadline for completing risk evaluations.  

 

EPA does not expect exposure to consumers 

from disposal of consumer products.  It is 

anticipated that most products will be disposed 

of in original containers, particularly those 

products that are purchased as aerosol cans. As 

described in section 1.4.2 EPA is not evaluating 

on-site releases to land from RCRA Subtitle D 

municipal solid waste (MSW) landfills or 

exposures of the general population from such 

releases in the TSCA evaluation because they 

are adequately addressed by other EPA statutes. 

 

Disposal of household waste to municipal 

landfills is covered under the jurisdiction of 

RCRA as discussed in section 1.4.2. 

Additionally, the following has been added to 

Section 2.4.2.2 discussing possible consumer 

Exposure Routes: ñEPA does not expect 

exposure to consumers from disposal of 

consumer products. It is anticipated that most 

products will be disposed of in original 
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containers, particularly those products that are 

purchased as aerosol cans.ò 

 

EPA cannot rely on other authorities due to numerous problems with compliance, implementation, and enforcement 

108 PUBLIC COMMENTS:  

State enforcement of these environmental statutes is inconsistent and 

often deficient. Even where enforcement has been consistently deficient, 

EPA has generally not de-authorized states. Implementation and 

enforcement of these statutes remains deficient in a number of states, 

resulting in continued excessive exposure to these chemicals through air, 

water, and land. These exposures must be assessed under TSCA. 

Specific examples of deficiencies under each of the statutes that EPA 

cites as justification for excluding multiple exposure pathways follow. 

SWDA: 

¶ EPA often receives unreliable data from states. EPA relies on state 

data to determine whether there is compliance with the SDWA. 

Without reliable data, EPA has no way to verify that the 

requirements of the SDWA are being met by the states.  

¶ Due to understaffing, SWDA violations doubled in Pennsylvania 

from 4,298 to 7,922. 

CWA: 

¶ Over half of assessed U.S. river and stream miles violate state water 

quality standards. EPAôs own analysis, provided below, indicates 

that waters remained impaired throughout the United States, despite 

the CWA standards. 

¶ EPA published the Annual Noncompliance Report (2015) indicates 

enforcement actions were taken on only 8.9% of violations. 

CAA: 

¶ The OIG found performance varied significantly across the country; 

particular issues in FL, NC, and OH were highlighted.  

RCRA: 

¶ There are serious state enforcement problems with RCRA in addition 

to issues with accurate identification and documentation of 

 

EPA did not consider background exposure that 

workers, ONUs, consumers, and bystanders 

using products containing TCE might be 

exposed to in addition to exposures from 

conditions of use in the scope of the risk 

evaluation. This may result in an 

underestimation of risk, and additional 

discussion of this underestimation has been 

added to the document in the uncertainties 

section.  

 

See section 1.4.2 of the risk evaluation regarding 

EPAôs approach to exposure pathways and risks 

addressed by other EPA-administered statutes.   

 

EPA evaluated and considered the impact of 

existing laws and regulations (e.g., regulations 

on landfill disposal, design, and operations) in 

the problem formulation step to determine what, 

if any future analysis might be necessary as part 

of the risk evaluation. During problem 

formulation EPA analyzed the TRI data and 

examined the definitions of elements in the TRI 

data to determine the level of confidence that a 

release would result from certain types of 

disposal to land (e.g., RCRA Subtitle C 

hazardous landfill and Class I underground 

Injection wells) and incineration. EPA also 
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violations. 

Reduced EPA enforcement provides even less assurance that exposures 

through the excluded pathways are being effectively managed. Under the 

current Administration, enforcement of these environmental statutes has 

been significantly curbed. EPA cannot legally ignore exposures that 

occur under other EPA-administered statutes and treating exposures that 

are known to occur in the world as nonexistent is arbitrary and 

capricious.  

examined how TCE is treated at industrial 

facilities. EPA did not include emissions to 

ambient air from commercial and industrial 

stationary sources, which are under the 

jurisdiction of and addressed by Section 112 of 

the Clean Air Act. EPA did not include 

emissions to ambient air from municipal and 

industrial waste incineration and energy 

recovery units in the risk evaluation, as they are 

regulated under section 129 of the Clean Air 

Act. EPA did not include disposal to 

underground injection, RCRA Subtitle C 

hazardous waste landfills, RCRA Subtitle D 

municipal solid waste (MSW) landfills, and on-

site releases to land from industrial non-

hazardous waste and construction/demolition 

waste landfills in this Risk Evaluation. EPA did 

not include Superfund on-site releases to the 

environment, as they are under the jurisdiction 

of CERCLA. These methods of disposal fall 

under the jurisdiction of and are addressed by 

other EPA-administered statutes and associated 

regulatory programs. 

 

As explained in more detail in Section 1.4.2 of 

the Final Risk Evaluation, EPA believes it is 

both reasonable and prudent to tailor TSCA Risk 

Evaluations when other EPA offices have 

expertise and experience to address specific 

environmental media, rather than attempt to 

evaluate and regulate potential exposures and 

risks from those media under TSCA. EPA 

believes that coordinated action on exposure 
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pathways and risks addressed by other EPA-

administered statutes and regulatory programs is 

consistent with statutory text and legislative 

history, particularly as they pertain to TSCAôs 

function as a ñgap-fillingò statute, and also 

furthers EPA aims to efficiently use Agency 

resources, avoid duplicating efforts taken 

pursuant to other Agency programs, and meet 

the statutory deadline for completing Risk 

Evaluations. EPA has therefore tailored the 

scope of the Risk Evaluation for TCE using 

authorities in TSCA Sections 6(b) and 9(b)(1). 

108 PUBLIC COMMENTS:  

¶ In its proposed 2020 budget, the current Administration sought a 

31% reduction in funding for EPA. This reduction would affect 

EPAôs enforcement budget and the resources available to ensure 

enforcement of the statutes. EPA cannot rely on its actions under 

other authorities when EPA has itself taken steps to ensure that those 

authorities are not adequately addressing the risks presented. 

¶ Under the current Administration, enforcement of environmental 

statutes has been significantly curbed. Management at EPA has 

directed EPA investigators to seek authorization before asking 

companies to conduct testing or sampling under the CAA, RCRA, or 

CWA. The memo also states that investigators need authorization if 

they do not have information specific to a company that it may have 

violated the law, or if state authorities objected to the tests. EPA 

budget cuts are also expected to affect EPAôs enforcement budget.  

¶ EPA has taken steps in to improve state programs, but 

implementation/enforcement of these statutes remains deficient 

resulting in continued excessive exposure to chemicals through air, 

water, and land. EPA cannot rely on other statutes and must assess 

exposures on their real-world existence.  

 

Thank you for your comment.  Per 15 U.S.C 

Ä 2605, EPA is required to prioritize, evaluate 

and manage unreasonable risks of chemical 

substances and mixtures. 
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EPA should coordinate with other statutes 

108 PUBLIC COMMENTS:  

TSCA provides that EPA ñshall coordinate actions taken under [TSCA] 

with actions taken under other Federal laws administered in whole or in 

part by the Administrator.ò This does not contemplate EPA excluding 

exposures from the analyses prepared under TSCA. 

 

The conceptual models only included exposure 

pathways that are within the scope of the risk 

evaluation. The environmental exposure 

pathways covered under the jurisdiction of other 

EPA-administered statutes and regulatory 

programs are not within the scope of the risk 

evaluation. As explained in more detail in 

Section 1.4.2 of the Final Risk Evaluation, EPA 

believes it is both reasonable and prudent to 

tailor TSCA Risk Evaluations when other EPA 

offices have expertise and experience to address 

specific environmental media, rather than 

attempt to evaluate and regulate potential 

exposures and risks from those media under 

TSCA. EPA believes that coordinated action on 

exposure pathways and risks addressed by other 

EPA-administered statutes and regulatory 

programs is consistent with statutory text and 

legislative history, particularly as they pertain to 

TSCAôs function as a ñgap-fillingò statute, and 

also furthers EPA aims to efficiently use Agency 

resources, avoid duplicating efforts taken 

pursuant to other Agency programs, and meet 

the statutory deadline for completing Risk 

Evaluations. EPA has therefore tailored the 

scope of the Risk Evaluation for TCE using 

authorities in TSCA Sections 6(b) and 9(b)(1). 

103 PUBLIC COMMENTS:  

EPA should be more transparent about its inter- and intra-agency 

consultation and coordination to inform the risk evaluation. 

¶ EPA should provide more information in its scoping documents and 

 

In the 2017 Procedures for Chemical Risk 

Evaluation Under the Amended Toxic 

Substances Control Act (82 FR 33726, July 20, 
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draft risk evaluations about how it determines whether existing 

regulations under other statutes are adequate to address potential 

risks associated with a chemical under certain COU. 

It is recommended that EPA OPPT convene a broader discussion with 

EPAôs other program offices about how OPPT can: 

¶ Better understand the regulatory requirements and processes of the 

various environmental statutes under EPAôs purview; 

¶ Reach agreement with other program offices on the criteria to use to 

determine when and under what circumstances TSCA evaluations 

should address air, water, and other waste pathways under the COU 

of a high-priority chemical; and 

¶ Establish better approaches for coordinating with each program 

office to improve environmental protection under each statutory 

authority more efficiently and without duplication. 

2017), EPA committed to, by codifying, 

interagency collaboration to give the public 

confidence that EPA will work with other 

agencies to gain appropriate information on 

chemical substances. This is an ongoing 

deliberative process and EPA is not obligated to 

provide descriptions of predecisional and 

deliberative discussions or consultations with 

other federal agencies. In the interest of 

continuing to have open and candid discussions 

with our interagency partners, EPA is not 

intending to include the content of those 

discussions in the risk evaluation. 

103 PUBLIC COMMENTS:  

TSCA contemplates consultation between EPA and the Occupational 

Safety and Health Administration (OSHA) and authorizes OSHA to 

decide whether it agrees with EPAôs risk determination concerning 

worker health. EPA has failed to include any discussion of its 

coordination/consultation with OSHA on its approaches, considerations, 

and conclusions in the risk evaluation. EPA should include such a 

discussion in the final TCE risk evaluation. 

 

EPA consults regularly with its federal partners 

and will consult with state agencies if they are 

known to have relevant occupational exposure 

data. Additionally, EPA conferred with OSHA 

and NIOSH during interagency review and their 

contributions during review are reflected in both 

the Draft and Final Risk Evaluation.  

 

EPA regularly engages with OSHA along with 

its other federal partners. However, it should be 

noted that under section 6 of TSCA, EPA is not 

mandated to consult with OSHA. Under section 

9(a) of TSCA, the Administrator may determine 

it is appropriate, after making an unreasonable 

risk finding, to refer an action to OSHA, but the 

Agency is not mandated to do so. Regarding 

monitoring data from state agencies and 

industry, EPA has considered the reasonably 

61 PUBLIC COMMENTS:  

EPA should provide the SACC with all of the materials and 

communications sent from OSHA and NIOSH to EPA for TCE and other 

chemicals. 
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available data, including from states, and has 

provided several opportunities for all entities to 

submit workplace monitoring data or other 

information for consideration in the risk 

evaluation. 

COUs assessed are not valid/complete; use of qualitative approach for some COUs 

SACC SACC COMMENTS:  

EPA should attempt to get information on use of products directly (from 

distributors, retailers, etc.) as an alternative means to obtain market 

penetration information. For some uses (e.g., dry cleaning, metal 

working fluids, and others), the number of vendors is not overwhelming. 

Contacting these vendors for information would more fully inform the 

risk evaluation. 

 

As noted in the document entitled EPAôs 

Responses to Public Comments Received on the 

Scope Documents for the First Ten Chemicals 

for Risk Evaluation under TSCA, EPA-HQ-

OPPT-2016-0723-0067, EPA conducted 

extensive and varied data gathering activities for 

each of the first 10 chemicals, including:  

 

¶ Extensive and transparent searches of 

public databases and sources of scientific 

literature, government and industry sector 

or other reports;  

¶ Searches of EPA TSCA 8(e), Chemical 

Data Reporting, and other EPA information 

holdings; and CBI submission holdings;  

¶ Searches for Safety Data Sheets (SDSs) 

using the internet, EPA Chemical and 

Product Categories (CPCat) data, the 

National Institute for Health's (NIH) 

Household Product Database, and other 

resources in which SDS could be found; 

¶ Preparation of a market analysis using 

proprietary databases and repositories; 

¶ Outreach meetings with chemical 

manufacturers, processors, chemical users, 
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non-governmental organizations, trade 

organizations, and other experts, including 

other State and Federal Agencies (e.g., Dept 

of Defense, NASA, OSHA, NIOSH, FDA 

and CPSC); and 

¶ Publication of conditions of use documents, 

scope documents, and problem formulation 

documents to solicit information generally 

from industry, nongovernmental 

organizations, and the public. 

These sources provided sufficient information to 

conduct the risk evaluation and to make 

determinations on whether conditions of use 

pose an unreasonable risk. Information on 

market penetration would not change those 

findings and, while there are limited vendors 

collecting information from them is not 

necessarily straight forward. EPA cannot 

mandate that vendors provide market penetration 

information and this type of information is often 

considered to be sensitive and claimed as 

confidential business information. Also, when 

collecting similar information by more than nine 

entities, EPA is obligated (under the Paperwork 

Reduction Act) to develop an Information 

Collection Request which the schedule for the 

development of the Risk Evaluation did not 

allow. 

98 PUBLIC COMMENTS:  

TSCA does not authorize EPA to identify particular COUs and make 

individualized determinations as to whether each COU, rather than each 

 

Per 40 CFR 702.47 ñéEPA will determine 

whether the chemical substance presents an 

unreasonable risk of injury to health or the 
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chemical, presents an unreasonable risk. This underestimates risks posed 

by a chemical by artificially segmenting the analysis. 

environment under each condition of use within 

the scope of the risk evaluationé.ò This 

approach in the implementing regulations for 

TSCA risk evaluations, is consistent with 

statutory text in TSCA section 6(b)(4)(A), which 

instructs EPA to conduct risk evaluations to 

determine whether a chemical substance 

presents an unreasonable risk ñunder the 

condition of use.ò  

108 PUBLIC COMMENTS:  

EPA assertion that it has authority to ignore COUs under other agenciesô 

jurisdiction is incorrect. 

EPAôs Risk Evaluation Rule does not grant EPA discretion to exclude 

COUs. The relevant provisions ñunambiguously do not grant EPA the 

discretionò to pick-and-choose COUs for inclusion and therefore, the 

assertion of discretion to exclude COUs in the preamble meaningless. 

¶ EPA must also consider all hazards and all exposures under the 

COU. None of these duties are qualified or provide an authority for 

EPA to exclude hazards or sources of exposures from analysis. 

EPAôs arguments for excluding certain COUs cannot be extended to 

exclude consideration of exposures and hazards. 

 

As explained in more detail in section 1.4.2 of 

the risk evaluation, EPA believes it is both 

reasonable and prudent to tailor TSCA risk 

evaluations when other EPA offices have 

expertise and experience to address specific 

environmental media, rather than attempt to 

evaluate and regulate potential exposures and 

risks from those media under TSCA. EPA 

believes that coordinated action on exposure 

pathways and risks addressed by other EPA-

administered statutes and regulatory programs is 

consistent with statutory text and legislative 

history, particularly as they pertain to TSCAôs 

function as a ñgap-fillingò statute, and also 

furthers EPA aims to efficiently use Agency 

resources, avoid duplicating efforts taken 

pursuant to other Agency programs, and meet 

the statutory deadline for completing risk 

evaluations.  EPA has therefore tailored the 

scope of the risk evaluation for TCE using 

authorities in TSCA sections 6(b) and 9(b)(1). 

94, 101 PUBLIC COMMENTS:   
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There is a central flaw in EPAôs exposure assessments for TCE use as 

feedstock or reactant or release as byproduct in intermediate operations. 

There are essential differences between TCE unintentionally produced as 

a byproduct in EDC manufacturing and the intentional production of 

TCE. EPAôs draft risk evaluation for TCE fails to distinguish these 

different manufacturing scenarios as separate COUs. Contrary to EPAôs 

assumption, these are not comparable to the manufacture of TCE itself. 

When TCE is used as a feedstock or process agent, as in the manufacture 

of HFC-134a, it is ñused and entirely consumed (except for trace 

quantities).ò Exposure data submitted by fluorocarbon producers should 

confirm this. 

¶ During the majority of time TCE is present only in closed vessels or 

process equipment with no dermal contact.  

¶ Small magnitude exposures during short-term tasks can occur in unit 

operations and maintenance activities. This is usually a mixture of 

residuals from the process and not neat TCE. The duration of active 

liquid contact is also typically short (e.g., minutes) and diminishes 

once the equipment has been drained. 

¶ Based on typical industrial hygiene practices, the use of gloves 

achieves much greater protection than the default assumptions that 

were used in the draft risk evaluation for manufacturing and use as 

process reactants. 

¶ Gross or continuous exposures would not be consistent with required 

chemical handling programs in such facilities. 

Some EDC companies have commercial ethylene chlorination units and 

manufacture TCE as a finished product. These facilities can transfer 

heavy end liquids from the EDC purification to that process as a 

feedstock, but that process should be assessed in this risk evaluation as 

part of the primary production of TCE, not as part of EDC. Unintended 

yields of TCE in manufacturing EDC are recovered in light and heavy 

ends and primarily used as feedstocks to make HCl or other chlorinated 

organics, or destroyed on site and should be considered a low exposure, 

site-limited impurity. 

EPA will address on a case-by-case basis 

circumstances where the chemical substance 

subject to risk evaluation is unintentionally 

present as an impurity, or as a byproduct, 

resulting from a process for another chemical 

substance undergoing risk evaluation. In this 

instance, EPA included additional language in 

the final scope document for 1,2-dichloroethane 

(107-06-2) to indicate that the byproduct TCE 

(79-01-6) formed during the manufacture of 1,2-

dichloroethane will be addressed in the 1,2-

dichloroethane risk evaluation. EPA believes 

that the regulatory tools under TSCA section 

6(a) are better suited to address any 

unreasonable risks that might arise from these 

activities through regulation of the activities that 

generate 1,2-dichloroethane than they are to 

addressing them through direct regulation of 

TCE. 

 

Inhalation monitoring data from manufacturing 

facilities were used as surrogate for other 

conditions of use. This data was chosen as TCE 

concentrations for these conditions of use would 

be similar to manufacturing, and TCE exposures 

during unloading would be comparable in 

magnitude to TCE loading following 

manufacture.  

 

Following publication of the draft risk 

evaluation, one industry stakeholder that uses 

TCE as a feedstock in the manufacture of 

refrigerants provided occupational exposure 
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101 PUBLIC COMMENTS:  

EPAôs risk evaluation must recognize that operations and data from 

facilities intentionally manufacturing TCE are foundationally different 

than operation and occupational exposures during EDC manufacturing 

where TCE is unintentionally produced.  

¶ During EDC production, a combination of engineering and 

administrative controls are used to protect workers from exposure to 

TCE. Aside from fugitive emissions, the only other time possible 

exposure may occur is during maintenance. For this material, all first 

line breaks are completed using breathing air and line break suits. 

¶ EPAôs dermal exposure modeling of one exposure event per day to 
TCE in liquid form at 99-100% concentration is a massive 

overestimate of dermal exposure to TCE during EDC manufacturing. 

Similarly, the potential for inhalation exposure is significantly 

reduced by the much lower concentration of TCE in all process 

streams. 

¶ EPA must correct its draft risk evaluation and assess the production 

of TCE as a byproduct in EDC production as a separate COU, 

considering the low levels of TCE in these facilities. Because EPA 

did not apply available data for byproduct production operations, the 

calculations and unreasonable risk conclusion for the production of 

TCE during EDC manufacture are erroneous and unsupported. 

information which was added to the 

manufacturing data. As a result, occupational 

exposure estimates for three OES have been 

revised in the final risk evaluation. 

 

As noted in the document entitled EPAôs 

Responses to Public Comments Received on the 

Scope Documents for the First Ten Chemicals 

for Risk Evaluation under TSCA (EPA-HQ-

OPPT-2016-0723-0067), EPA conducted 

extensive and varied data gathering activities for 

each of the first 10 chemicals, including:  

¶ Extensive and transparent searches of 

public databases and sources of scientific 

literature, government and industry sector 

or other reports;  

¶ Searches of EPA TSCA 8(e), Chemical 

Data Reporting, and other EPA information 

holdings; and CBI submission holdings;  

¶ Searches for Safety Data Sheets (SDSs) 

using the internet, EPA Chemical and 

Product Categories (CPCat) data, the 

National Institute for Health's (NIH) 

Household Product Database, and other 

resources in which SDS could be found; 

¶ Preparation of a market analysis using 

proprietary databases and repositories; 

¶ Outreach meetings with chemical 

manufacturers, processors, chemical users, 

non-governmental organizations, trade 

organizations, and other experts, including 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0723-0067
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0723-0067
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other State and Federal Agencies (e.g., Dept 

of Defense, NASA, OSHA, NIOSH, FDA 

and CPSC); and 

¶ Publication of conditions of use documents, 

scope documents, and problem formulation 

documents to solicit information generally 

from industry, nongovernmental 

organizations, and the public. 

 

Inhalation monitoring data from facilities 

manufacturing TCE were used as surrogate for 

other conditions of use such as refrigerants 

manufacturing.  

 

Following publication of the draft risk 

evaluation, one industry stakeholder that uses 

TCE as a feedstock in the manufacture of 

refrigerants provided occupational exposure 

information which was added to the 

manufacturing data. As a result, occupational 

exposure estimates for three OES have been 

revised in the final risk evaluation. 

56, 108 PUBLIC COMMENTS:  

In the draft risk evaluation, EPA states that ñdistribution in commerceò 

ñpresents an unreasonable risk of injury to health (workers and ONUs),ò 

but does not describe the analysis supporting this finding.  

¶ EPA did not prepare even a qualitative evaluation of distribution in 

commerce of TCE. EPA should clarify how it analyzed distribution 

and provide the basis for its finding of unreasonable risk. 

EPA states that a ñquantitative evaluation of the distribution of TCE was 

not included in the risk evaluation because exposures and releases from 

distribution were considered within each condition of useò 

 

For the purposes of the risk evaluation, 

distribution in commerce is the transportation 

associated with moving TCE in commerce. 

Unloading and loading activities are associated 

with other conditions of use. EPA assumes 

transportation of TCE is in compliance with 

existing regulations for the transportation of 

hazardous materials, and emissions are therefore 

minimal (with the exception of spills and leaks, 
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¶ This information could not be located in the draft risk evaluation 

under any other COU.  

which are outside the scope of the risk 

evaluation). 

Occupational: EPA lacked or ignored workplace monitoring data; EPA should use its authority to gather monitoring data 

SACC SACC COMMENTS:  

It is concerning that EPA did not find enough reasonably available data 

to determine statistical distributions for air concentrations for workers, 

ONUs, and consumers exposed to TCE. EPA should use its statutory 

authority to request studies to consider in the assessment. 

EPA considered the reasonably available data 

and provided several opportunities for all 

entities to submit workplace monitoring data or 

other information for consideration in the risk 

evaluation.   

 

As noted in the document entitled EPAôs 

Responses to Public Comments Received on the 

Scope Documents for the First Ten Chemicals 

for Risk Evaluation under TSCA (EPA-HQ-

OPPT-2016-0723-0067), EPA conducted 

extensive and varied data gathering activities for 

each of the first 10 chemicals, including:  

¶ Extensive and transparent searches of 

public databases and sources of scientific 

literature, government and industry sector 

or other reports;  

¶ Searches of EPA TSCA 8(e), Chemical 

Data Reporting, and other EPA information 

holdings; and CBI submission holdings;  

¶ Outreach meetings with chemical 

manufacturers, processors, chemical users, 

non-governmental organizations, trade 

organizations, and other experts, including 

other State and Federal Agencies (e.g., Dept 

of Defense, NASA, OSHA, NIOSH, FDA 

and CPSC); and 

¶ Publication of conditions of use documents, 

scope documents, and problem formulation 

100 PUBLIC COMMENTS:  

EPA has ready access to a wealth of occupational exposure data and the 

ability to require the production of that data under TSCA. No effort was 

made to review that data when preparing the draft risk evaluation. 

 

For several COUs, EPA did not seek or receive any monitoring data, 

relying instead on modeling or unsupported extrapolations from other 

uses of TCE.  

¶ For the use of TCE in spot cleaning, EPA estimates that up to 

269,000 workers per year are exposed in up to 63,748 facilities, yet 

the draft risk evaluation considered only eight data points to estimate 

such exposures. EPAôs failure to identify relevant monitoring data 

does not mean that such data do not exist. 

  

108 PUBLIC COMMENTS:  

When a data gap exists, EPA cannot rationally assume that the absence 

of evidence regarding a particular hazard or exposure establishes that the 

hazard or exposure is not present. Such assumptions violate EPAôs duty 

to consider all reasonably available information, which EPA could 

generate to fill these data gaps, as well as EPAôs duty to use the best 

available science. 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0723-0067
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0723-0067
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documents to solicit information generally 

from industry, nongovernmental 

organizations, and the public. 

108 PUBLIC COMMENTS:  

For numerous COUs, EPA lacked adequate monitoring data. 

 

EPA considered the reasonably available data 

and provided several opportunities for all entities 

to submit workplace monitoring data or other 

information for consideration in the risk 

evaluation.     

SACC, 

56, 

108, 

100 

SACC COMMENTS:  

EPA does not use the wealth of OSHA data because it may not be 

representative (potential for bias). These OSHA data are unlikely to be 

any less representative than using monitoring results from a single plant 

with a small number of measurements as is used for the exposure 

derivation in this draft risk evaluation. 

PUBLIC COMMENTS:  

EPA appears to have ignored OSHA data and dismisses it as ñbiased.ò 

EPA only relied on OSHA data for a single COU (metalworking fluids, 3 

data points) and incorporated OSHA data into an additional two COUs 

(adhesives, sealants, paints, and coatings as well as spot cleaning and 

wipe cleaning, <8 data points) despite OSHA having 3,225 air samples 

for TCE. 

¶ There is a substantial amount of TCE exposure data from OSHA 

inspections available online; however, EPA failed to consider the 

majority of that data in its draft risk evaluation.  

¶ It is unclear why the other OSHA data ï which are not even 

mentioned in the systematic review supplemental file on 

environmental releases and occupational exposure ï have not been 

incorporated. EPA must acquire all of the relevant OSHA data on 

TCE in order to comply with its requirements to consider reasonably 

available information and the best available science, in accordance 

with TSCA. 

¶ EPAôs decision to highlight potential bias in OSHA data is 

 

EPA used the highest quality data reasonably 

available for all scenarios, including OSHA data. 

EPA consulted with and obtained data from 

OSHA, whose data are used and cited in the 

Risk Evaluation as (OSHA, 2017). 

 

EPA consults regularly with its federal partners 

and will consult with state agencies if they are 

known to have relevant occupational exposure 

data. EPAôs discussions and consultation with 

OSHA are described in section 1.4.5.2 of 

Supplemental Information on Releases and 

Occupational Exposure Assessment. 

Additionally, EPA conferred with OSHA and 

NIOSH during interagency review and their 

contributions during review are reflected in the 

Draft and Final Risk Evaluation.  

 

EPA regularly engages with OSHA along with 

its other federal partners. However, it should be 

noted that under section 6 of TSCA, EPA is not 

mandated to consult with OSHA. Under section 

9(a) of TSCA, the Administrator may determine 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827305
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unjustified and likely inaccurate.  it is appropriate, after making an unreasonable 

risk finding, to refer an action to OSHA, but the 

Agency is not mandated to do so. Regarding 

monitoring data from state agencies and 

industry, EPA has considered the reasonably 

available data, including from states, and has 

provided several opportunities for all entities to 

submit workplace monitoring data or other 

information for consideration in the risk 

evaluation. 

 

EPA engages with all its federal partners as it 

works to conduct and refine its risk evaluations. 

EPA is under no obligation to categorically 

provide descriptions of its discussions and 

consultations with other federal agencies and, in 

the interest of continuing to have open and 

candid discussions with them, is not intending to 

include the content of those discussions in the 

risk evaluation. However, input from federal 

partners is included as appropriate. 

108 PUBLIC COMMENTS:  

During the SACC meeting, several reviewers questioned EPAôs sparse 

use of the OSHA data and EPAôs assertion that such data are not 

representative. One peer reviewer questioned whether the OSHA data are 

at least as representative as the single-site Halogenated Solvents Industry 

Alliance (HSIA) data that EPA used. It was suggested that EPA consider 

a composite data analysis ï combining the OSHA data and the HSIA 

data ï to increase the confidence compared to relying on data from a 

single study/site. 

 

EPA used the highest quality data reasonably 

available for all scenarios, including OSHA data. 

EPA consulted with and obtained data from 

OSHA, whose data are used and cited in the 

Risk Evaluation as (OSHA, 2017). 

 

EPA consults regularly with its federal partners 

and will consult with state agencies if they are 

known to have relevant occupational exposure 

data. EPAôs discussions and consultation with 

OSHA are described in section 1.4.5.2 of 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827305
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Supplemental Information on Releases and 

Occupational Exposure Assessment. 

Additionally, EPA conferred with OSHA and 

NIOSH during interagency review and their 

contributions during review are reflected in the 

Draft and Final Risk Evaluation.  

 

EPA regularly engages with OSHA along with 

its other federal partners. However, it should be 

noted that under section 6 of TSCA, EPA is not 

mandated to consult with OSHA. Under section 

9(a) of TSCA, the Administrator may determine 

it is appropriate, after making an unreasonable 

risk finding, to refer an action to OSHA, but the 

Agency is not mandated to do so. Regarding 

monitoring data from state agencies and 

industry, EPA has considered the reasonably 

available data, including from states, and has 

provided several opportunities for all entities to 

submit workplace monitoring data or other 

information for consideration in the risk 

evaluation. 

 

EPA engages with all its federal partners as it 

works to conduct and refine its risk evaluations. 

EPA is under no obligation to categorically 

provide descriptions of its discussions and 

consultations with other federal agencies and, in 

the interest of continuing to have open and 

candid discussions with them, is not intending to 

include the content of those discussions in the 

risk evaluation. However, input from federal 

partners is included as appropriate. 
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100 PUBLIC COMMENTS:  

¶ OSHA requires employers to preserve and maintain employee 

exposure records including ñthe sampling results, the collection 

methodology (sampling plan), a description of the analytical and 

mathematical methods used, and a summary of other background 

data relevant to interpretation of the results obtainedò for 30 years. 

¶ OSHAôs respirator standard also requires that employers ñevaluate 
the respiratory hazards at their workplaces,ò including a quantitative 

determination of potential exposures so the employer can determine 

whether respirators are required and, if so, what type of respirator 

will adequately protect workers. Therefore, employers would have 

significant amounts of workplace exposure data that would be 

reasonably available to EPA. If no such data exist, then assumptions 

of widespread and health-protective respirator use are wrong. 

 

EPA used the highest quality data reasonably 

available for all scenarios, including OSHA data. 

EPA consulted with and obtained data from 

OSHA, whose data are used and cited in the 

Risk Evaluation as (OSHA, 2017). 

 

EPA assumes for some conditions of use, the use 

of appropriate respirators is not a standard 

practice, based on best professional judgment 

given the burden associated with the use of 

supplied-air respirators, including the expense of 

the equipment, and the necessity of fit-testing 

and training for proper use. The risk evaluation 

also presents estimated risk in the absence of 

PPE and does not assume that occupational non-

users use PPE. 

108, 

100 

PUBLIC COMMENTS:  

In response to previous comments EPA acknowledged its duty to 

consider ñreasonably available informationò and while EPA details its 

ñdata gathering activities,ò EPA has not established that these activities 

will result in EPA obtaining all of the reasonably available information 

that EPA could ñgenerate, obtain, and synthesizeò if EPA also used its 

authorities under TSCA to obtain additional information.  

¶ Thus, EPA has not established that it will obtain all reasonably 

available information. 

EPA appears to recognize that voluntary requests standing alone are 

insufficient. Despite that acknowledgement, EPA still has not relied on 

its available authorities to obtain additional information. 

¶ A voluntary call is much less likely to produce all of the necessary 

information than rules mandating that affected parties provide the 

requested information. 

¶ EPA has provided no empirical evidence establishing that this 

 

As noted in the document entitled EPAôs 

Responses to Public Comments Received on the 

Scope Documents for the First Ten Chemicals 

for Risk Evaluation under TSCA (EPA-HQ-

OPPT-2016-0723-0067), EPA conducted 

extensive and varied data gathering activities for 

each of the first 10 chemicals, including:  

¶ Extensive and transparent searches of public 

databases and sources of scientific literature, 

government and industry sector or other 

reports;  

¶ Searches of EPA TSCA 8(e), Chemical Data 

Reporting, and other EPA information 

holdings; and CBI submission holdings;  

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827305
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0723-0067
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0723-0067


Page 132 of 408 

voluntary approach will result in EPA obtaining all ñreasonably 

availableò information. 

¶ Manufacturers and processors of TCE have a vested interest in EPA 

finding that TCE does not present an unreasonable risk. It raises 

concern that companies by choose to ñcherry pickò information, or 

not voluntarily provide information at all.  

¶ Because of this reality and appearance of partiality, relying solely on 

voluntary measures decreases the credibility of this risk evaluation. 

If EPA acts under TSCA, the regulations impose some requirements that 

will help ensure the accuracy and completeness of the information.  

To the extent that it relies on voluntary submissions from industry, EPA 

needs to take additional steps to better ensure that the voluntary 

information it receives is accurate and complete. EPA would need to 

develop a more rigorous and structured process. For example, EPAôs 

submission process does not appear to require anyone to certify that the 

information in their submissions is accurate or complete to the best of 

their knowledge. EPA should consider approaches for vetting statements 

and assertions, particularly when made by entities with a financial 

interest in the outcome of these risk evaluations. 

¶ Searches for Safety Data Sheets (SDSs) 

using the internet, EPA Chemical and 

Product Categories (CPCat) data, the 

National Institute for Health's (NIH) 

Household Product Database, and other 

resources in which SDS could be found; 

¶ Preparation of a market analysis using 

proprietary databases and repositories; 

¶ Outreach meetings with chemical 

manufacturers, processors, chemical users, 

non-governmental organizations, trade 

organizations, and other experts, including 

other State and Federal Agencies (e.g., Dept 

of Defense, NASA, OSHA, NIOSH, FDA 

and CPSC); and 

¶ Publication of conditions of use documents, 

scope documents, and problem formulation 

documents to solicit information generally 

from industry, nongovernmental 

organizations, and the public. 

 

EPA requested information on all aspects of risk 

evaluations throughout the risk evaluation 

process, including opening public dockets for 

receipt of such information, conducting outreach 

to manufacturers, processors, users and other 

stakeholders, as well as conducting tailored data 

development efforts for some of the first 10 

chemicals. Given the timeframe for conducting 

risk evaluations on the first 10 chemicals, use of 

TSCA data gathering authorities has been 

limited in scope.  
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EPA had sufficient information to complete the 

TCE risk evaluation using a weight of scientific 

evidence approach. EPA selected the first 10 

chemicals for risk evaluation based in part on its 

assessment that these chemicals could be 

assessed without the need for regulatory 

information collection or development. When 

preparing this risk evaluation, EPA obtained and 

considered reasonably available information, 

defined as information that EPA possesses, or 

can reasonably obtain and synthesize for use in 

risk evaluations, considering the deadlines for 

completing the evaluation. However, EPA will 

continue to improve on its method and data 

collection for the next round of chemicals to be 

assessed under TSCA. 

 

All studies used in the Risk Evaluation, 

including industry submissions, are evaluated 

using the same data quality criteria under the 

TSCA Systematic Review process described in 

the document, Application of Systematic Review 

in TSCA Risk Evaluations. In consideration of 

comments received, EPA is in the process of 

updating the TSCA Systematic Review protocol 

to improve the transparency of this review 

process and further reduce possible bias such 

that all studies are appropriately considered. 

 

EPA identifies the uncertainty of 

representativeness as a primary uncertainty for 

each occupational exposure scenario that 
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includes monitoring data. The Uncertainties 

section 4.3.2.1 provides detailed discussion of 

this potential bias and notes that limited data sets 

may potentially underestimate or overestimate 

exposures. EPA describes data quality ratings in 

its Application of Systematic Review in TSCA 

Risk Evaluations. 

Occupational: Additional worker monitoring data for EPA to consider 

97 PUBLIC COMMENTS:  

EPAôs preliminary conclusion was based upon a significant over-

estimation of the level of exposure for workers and ONUs to TCE when 

processed as a reactant/intermediate in industrial gas manufacturing.  

¶ Additional industrial hygiene and emission monitoring data is 

provided by the commenter that demonstrates exposure to TCE use 

as a refrigerant feedstock is de minimus and does not pose an 

unreasonable risk of injury to human health (workers and ONUs). 

¶ This new information should be adequate for EPA to conclude that 

processing TCE as a reactant/intermediate in industrial gas 

manufacturing (e.g., manufacture of fluorinated gases used as 

refrigerants, foam blowing agents and solvents) does not present an 

unreasonable risk of injury to health workers and ONUs. 

 

Inhalation monitoring data from manufacturing 

facilities were used as surrogate for other 

conditions of use. This data was chosen as TCE 

concentrations for these conditions of use would 

be similar to manufacturing, and TCE exposures 

during unloading would be comparable in 

magnitude to TCE loading following 

manufacture.  

 

Following publication of the draft risk 

evaluation, one industry stakeholder that uses 

TCE as a feedstock in the manufacture of 

refrigerants provided occupational exposure 

information which was added to the 

manufacturing data. As a result, occupational 

exposure estimates for three OES have been 

revised in the final risk evaluation. 

Occupational: EPAôs reliance on occupational exposure data from HSIA is invalid 

SACC SACC COMMENTS:  

Recommendation: Discuss the implications of using monitoring data 

from surrogate scenarios that can differ in the level and extent of 

exposure controls. 

¶ EPA should discuss that HSIA data could be under better controlled 

exposures compared to scenarios in other categories.  

 

HSIA data were provided as part of continuous 

IH monitoring programs and  were evaluated 

using the same criteria as all other data sets.  

 

Following publication of the draft risk 

https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/application-systematic-review-tsca-risk-evaluations
https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/application-systematic-review-tsca-risk-evaluations
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¶ The link to the HSIA data in the draft risk evaluation is incorrect; it is 

not to the exposure monitoring data. 

evaluation, one industry stakeholder that uses 

TCE as a feedstock in the manufacture of 

refrigerants provided occupational exposure 

information which was added to the 

manufacturing data. As a result, occupational 

exposure estimates for three OES have been 

revised in the final risk evaluation. 

 

The ranking of data sources in the Risk 

Evaluation is reflective of the approaches 

outlined in Application of Systematic Review in 

TSCA Risk Evaluations. EPA is in the process of 

seeking peer review of its Systematic Review 

protocol, and potential bias of data sources may 

be addressed in future updates. EPA used the 

highest quality data reasonably available for all 

scenarios, and the combined HSIA and industry-

supplied data are the highest quality data for 

three COUs. Independent validation of data is 

not available for these COUs. 

56, 

108, 

100 

PUBLIC COMMENTS:  

EPA inappropriately relies solely on occupational exposure data from the 

HSIA for three COUs, ñManufacturing,ò ñProcessing as a Reactant,ò and 

ñOther Industrial Uses.ò HSIA is the main trade association for 

manufacturers of TCE, and, as such, it has a strong vested interest in 

EPA finding the chemical present as low a risk as possible. This vested 

interest calls into question the reliability and completeness of the data 

voluntarily submitted by HSIA. There is concern over EPAôs reliance on 

voluntarily submitted industry data. EPA made some questionable 

decisions regarding HSIA data.  

¶ During systematic review, EPA assigned the data a score of ñ1ò for 
Geographic Scope because the data come from U.S. facilities. 

However, the data represent only one manufacturing facility, which 

 

HSIA data were provided as part of continuous 

IH monitoring programs and  were evaluated 

using the same criteria as all other data sets.  

 

Following publication of the draft risk 

evaluation, one industry stakeholder that uses 

TCE as a feedstock in the manufacture of 

refrigerants provided occupational exposure 

information which was added to the 

manufacturing data. As a result, occupational 

exposure estimates for three OES have been 

revised in the final risk evaluation. 

https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/application-systematic-review-tsca-risk-evaluations
https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/application-systematic-review-tsca-risk-evaluations


Page 136 of 408 

is unlikely to be representative of the entire country. 

¶ EPA scored the HSIA data a ñ1ò for ñSample Size,ò even though the 
dataset is only comprised of 16 samples. 

¶ EPA assigned the 2018 data a ñ3ò for Methodology explaining that 

ñno method provided by the HSIA Industry organization.ò However, 

EPAôs approach to weighting criteria, which is inconsistent with best 

practices in systematic reviews, results in the ñLowò Methodology 

score having little impact on the overall score. 

¶ EPA fails to acknowledge potential bias and provides insufficient 

justification for its exclusive reliance this data without independent 

validation and quality assurance reporting.  

¶ EPA has not adequately compared HSIAôs data to that available 
through OSHA. 

 

The ranking of data sources in the Risk 

Evaluation is reflective of the approaches 

outlined in Application of Systematic Review in 

TSCA Risk Evaluations. EPA is in the process of 

seeking peer review of its Systematic Review 

protocol, and potential bias of data sources may 

be addressed in future updates. EPA used the 

highest quality data reasonably available for all 

scenarios, and the combined HSIA and industry-

supplied data are the highest quality data for 

three COUs. Independent validation of data is 

not available for these COUs. 

100 PUBLIC COMMENTS:  

EPA used HSIA manufacturing data as a surrogate to estimate 

occupational exposures from the processing of TCE as a reactant and for 

other industrial uses of TCE, despite acknowledging that EPA is ñunsure 

of the representativeness of these surrogate data toward actual exposures 

to TCE.ò 

¶ HSIAôs data cover 16 data points from a single manufacturing 
facility, from which EPA extrapolates exposures for up to 500 

facilities nationwide that manufacture TCE, process it as a reactant, 

or use it in other industrial operations. 

¶ EPA identifies no reason to believe that this sparse data set, is 

representative of the industry as a whole. 

¶ Moreover, HSIA did not provide any information about the 

conditions under which these samples were taken or the sampling 

protocols and methodology. EPA relied on the HSIA data without 

questioning its reliability or representativeness. 

 

HSIA data were provided as part of continuous 

IH monitoring programs and  were evaluated 

using the same criteria as all other data sets.  

 

Following publication of the draft risk 

evaluation, one industry stakeholder that uses 

TCE as a feedstock in the manufacture of 

refrigerants provided occupational exposure 

information which was added to the 

manufacturing data. As a result, occupational 

exposure estimates for three OES have been 

revised in the final risk evaluation. 

 

The ranking of data sources in the Risk 

Evaluation is reflective of the approaches 

outlined in Application of Systematic Review in 

TSCA Risk Evaluations. EPA is in the process of 

seeking peer review of its Systematic Review 

protocol, and potential bias of data sources may 

https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/application-systematic-review-tsca-risk-evaluations
https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/application-systematic-review-tsca-risk-evaluations
https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/application-systematic-review-tsca-risk-evaluations
https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/application-systematic-review-tsca-risk-evaluations
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be addressed in future updates. EPA used the 

highest quality data reasonably available for all 

scenarios, and the combined HSIA and industry-

supplied data are the highest quality data for 

three COUs. Independent validation of data is 

not available for these COUs. 

Occupational: Comments on EPAôs approaches and use of monitoring or modeled data for exposure assessment  

SACC SACC COMMENTS:  

Recommendation: Explore statistical and computational approaches to 

better utilize available monitoring data and produce more representative 

exposure estimates. 

The Committee suggested that EPA identify the drivers for model 

exposure estimates (from the Monte Carlo simulations), and how 

changing values in these drivers affect differentially the central tendency 

and high-end model-based exposure estimates in comparison to estimates 

based on measurements. This exercise could provide insights into the 

assumptions that need refinement or improved data. 

¶ Statistical and computational approaches (such as censored 

estimation, Bayesian methods, and Monte Carlo simulation; see for 

example Helsel, 2005; Gelman et al., 2004; and Robert and Casella, 

2004) can be used to derive better estimates of exposure statistics 

(means, medians, variances, interquartile ranges, minimums, and 

maximums) from unknown distributions. EPA should use these 

techniques in evaluations to overcome limitations in available 

monitoring data. The alternative is to use TSCA statutory authority to 

mandate and/or implement adequate monitoring programs to fill this 

data need.  

 

EPA thanks the commenter for the 

recommendation. EPA will investigate methods 

to apply to monitoring data, which may include 

statistical and computational approaches, for 

future risk evaluations. 

SACC SACC COMMENTS:  

Monitoring data are not intended to accurately reflect the range of 

worker exposures across an industry or a COU and unlikely to account 

for the full range of variability of OESs. Typically, too few workers are 

monitored, it is done over a short period of time, and collected at only 

one or a few sites. Data and associated statistics are likely biased and 

 

EPA used the highest quality data reasonably 

available for all scenarios, including monitoring 

data. Monitoring data is at the top of the 

hierarchy of approaches for occupational 

exposure assessments. EPA will seek peer 
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there is differential reliability between sets of samples. These are 

unlikely true estimates of central tendency. 

review of its Systematic Review protocol, 

including the hierarchy of approaches to 

exposure estimation. 

SACC SACC COMMENTS:  

TSCA evaluations should be using a composite approach to 

understanding exposure. The draft risk evaluation uses summary central 

tendency and high-end descriptors, so compiling all of the data would 

provide a broader base. 

 

EPA considered the reasonably available 

information and used the best available science 

to determine whether to consider aggregate 

exposures for a particular chemical. EPA has 

determined that using the high-end risk estimate 

for inhalation and dermal risks separately as the 

basis for the unreasonable risk determination is a 

best available science approach. There is low 

confidence in the result of aggregating the 

dermal and inhalation risks for this chemical if 

EPA uses an additive approach, due to the 

uncertainty in the data.  

 

EPA will seek peer review of its Systematic 

Review protocol, including the hierarchy of 

approaches to exposure estimation. 

50 PUBLIC COMMENTS:  

In several cases, (batch open-top vapor degreasing, conveyorized vapor 

degreasing, metalworking fluids, spot cleaning and wipe cleaning, and 

other commercial uses), EPA presents both monitoring and modeled data 

for inhalation exposures to workers. EPA states, ñIf both, inhalation 

monitoring data and exposure models were reasonably available, where 

applicable, EPA presented central tendency and high-end exposures 

using both.ò  

¶ The SACC should consider whether EPAôs justification of which 
OESs warranted both monitoring and modeling approaches is 

sufficient, and whether EPA has adequately detailed the 

circumstances and process for determining which of these 

approaches is ultimately used for risk characterization. 

 

EPA presented two sets of inhalation estimates 

only where both inhalation monitoring data and 

exposure models were reasonably available. 

Presenting both estimates allowed comparability 

between the data sets.  

 

EPA will seek peer review of its Systematic 

Review protocol, including the presentation of 

exposures based on both monitoring and 

modeling. 
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SACC SACC COMMENTS:  

This Evaluation, as others previously reviewed by the SACC, uses the 

Nicas (2009) two-zone box model for estimating occupational inhalation 

exposures. The Committee recommended that EPA explore other models 

available in the research literature for estimating vapor generation. 

 

EPA thanks the commenter for the 

recommendation. EPA will investigate whether 

alternative methods to estimate vapor generation 

are appropriate for future risk evaluations. 

103 PUBLIC COMMENTS:  

EPA should use a tiered approach to assessing exposure. By beginning 

with screening-level assessments that rely on health-protective 

assumptions to estimate exposure values, the resulting risk calculations 

will not underestimate risks but will likely overestimate them. This will 

allow EPA to recognize COUs with no unreasonable risk quickly and set 

these aside as not needing further evaluation. Substances identified by 

screening-level analyses as needing additional attention would then 

proceed to the next analytical tier using a more sophisticated model. 

These higher tiered exposure models are designed to provide more 

accurate exposure estimates, so that the higher tiered risk evaluation of 

such substances will yield more precise risk estimates. 

 

EPA thanks the commenter for the 

recommendation. EPA will investigate whether a 

tiered exposure approach can be utilized to 

assess exposure for future risk evaluations. 

103 PUBLIC COMMENTS:  

Future risk evaluations should provide guidance on how EPA plans to 

choose between modeled data and monitored data. The TCE risk 

evaluation featured five COUs that had both monitoring and modeled 

data and these data were largely congruent, but that may not be the case 

in other evaluations. Additional clarity regarding what data constitutes 

ñreasonable availabilityò would be instructive, particularly if that 

involves non-trivial Monte Carlo simulations. 

 

EPA has included the hierarchy of approaches in 

Section 2.3.1.2 of the Risk Evaluation. This 

section shows the hierarchy has preferences, and 

these preferences do not have to be strictly 

followed. EPA will seek peer review of its 

Systematic Review protocol, including the 

hierarchy of approaches to exposure estimation. 

Occupational: Assumptions EPA used for exposure estimates for specific COUs are invalid 

100 PUBLIC COMMENTS:  

EPA estimates TCE exposures from metalworking fluids based on the 

expected concentrations in the mist created by the use of such fluids. 

EPA acknowledges that ñthese estimates may underestimate exposures to 

TCE during use of metalworking fluids as they do not account for 

exposure to TCE that evaporates from the mist droplets into the air.ò 

¶ EPA does not attempt to quantify or correct for this underestimation; 

 

EPA stated this potential exposure underestimate 

as an uncertainty. Risk was determined for this 

OES using this modeling approach. EPA thanks 

the commenter for the information concerning 

NIOSHôs methodology for sampling and 

analysis. EPA consults regularly with its federal 
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instead, it says that ñ[t]his exposure is difficult to estimate and is not 

considered in this assessment.ò The fact that realistic exposure 

scenarios may be more ñdifficultò or less ñcertainò to estimate does 

not permit EPA to rely on inaccurate exposure assumptions that 

understate worker risks.  

¶ NIOSH has recommended a methodology for the sampling and 

analysis of metalworking fluid aerosols (mist). 

¶ The draft risk evaluation must account for metalworkersô TCE 

inhalation from evaporated mists. 

partners and will consult with NIOSH on this 

topic for future risk evaluations. 

108 PUBLIC COMMENTS:  

EPAôs analysis of distribution was inadequate in the draft risk 

evaluation. EPA stated that: ñActivities related to distribution (e.g., 

loading and unloading) will be considered throughout the TCE life cycle, 

rather than using a single distribution scenario.ò 

¶ EPA assumes exposure from distribution occurs only during loading 

and unloading. It is not clear how, if at all, EPA considered 

exposures from loading and unloading under individual COUs, as it 

presents no specific analysis of these activities in the context of the 

various COUs. 

¶ EPA does not appear to address exposures from distribution aside 

from those arising from loading and unloading. Does EPA assume 

that all distribution occurs through ñclosed systemsò which lead to no 

releases or exposure?  

¶ EPA provides no evidence or support for any assumption that TCE is 

always distributed in closed systems leading to no releases or 

exposures. EPA has provided no evidence that exposures and 

releases during distribution will be nonexistent. 

 

For the purposes of the risk evaluation, 

distribution in commerce is the transportation 

associated with moving TCE in commerce. 

Unloading and loading activities are associated 

with other conditions of use as discussed in the 

Supplemental Information File: Environmental 

Releases and Occupational Exposure 

Assessment. EPA assumes transportation of 

TCE is in compliance with existing regulations 

for the transportation of hazardous materials, 

and emissions are therefore minimal (with the 

exception of spills and leaks, which are outside 

the scope of the risk evaluation). 

Occupational: EPA must identify all occupational exposure pathways 

SACC SACC COMMENTS:  

Recommendation: Specifically identify all occupational exposure 

pathways with their associated regulatory authority. 

The draft risk evaluation should address more specifically those 

occupational exposure pathways that are not included because of 

 

EPA provides a list of previous TCE 

assessments in Table 1-2 and TCEôs regulatory 

history is covered in Appendix A. Exposure 

pathways addressed by other EPA-administered 
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competing areas of regulatory mandate. For example, lace wig and hair 

extension glues are excluded because they are considered cosmetics 

(Food and Drug Administration [FDA] regulation), but hoof polish, used 

for cosmetic purposes and not considered a veterinary medicine under 

FDA regulations, remains under TSCA. A table should be included that 

specifically lists all the excluded pathways, and which indicates whether 

risk assessments are available for these pathways from other regulatory 

programs. 

statutes are discussed in detail in Section 1.4.2. 

Section 1.4.2 has been added to the final risk 

evaluation in response to these and other SACC 

and public comments. 

SACC SACC COMMENTS:  

Recommendation: Provide a rationale for not estimating the separate 

vapor and particle-bound fractions of TCE-containing aerosols in the 

near field. 

It is not clear whether the literature on liquid aerosol modeling has been 

examined to see if it would be possible to estimate the vapor 

phase/particle-bound fraction of TCE in aerosols generated in close 

proximity to the worker applying the product. Despite the rapid 

volatilization of TCE from droplets, it is likely that a sizable portion of 

the TCE is in the particle-bound phase close to the worker, not 

completely in the vapor phase. 

 

In each case where EPA models inhalation 

exposures using the NF/FF model, this exposure 

is the combined inhalation exposure to vapor 

and particulates. The aerosol degreasing model 

is the one exception. This model assumes that an 

aerosol is formed when sprayed from the can. 

The droplets may evaporate TCE vapors into the 

air. Also, the degreaser droplets may hit the 

brake surface, and some may adhere to the tool 

the worker uses to scrape the brake. But EPA 

assesses that all such TCE is ultimately released 

into the air (and does so rather quickly) such that 

the worker is exposed to the airborne 

concentration formed by the total mass of TCE 

released from the aerosol can. This is a more 

protective assumption. 

 

Occupational: EPAôs reliance/assumptions about OSHAôs Permissible Exposure Limit (PEL) is invalid 

56, 

108, 

61, 100 

PUBLIC COMMENTS:  

It is inappropriate for EPA to assume that there is compliance with 

OSHAôs PEL and that it would be health protective.  

¶ The data indicate exactly the opposite of what EPA assumes: the 

existence of real-world exposure monitoring data above the PEL 

demonstrate that non-compliance is both known to occur and is 

 

EPA did not exclude data if it exceeded the 

OSHA PEL. Some data were excluded based on 

finding the study/data source as unacceptable. 

EPA has outlined specific criteria for identifying 

a study as unacceptable in Application of 

https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/application-systematic-review-tsca-risk-evaluations
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reasonably foreseeable. 

¶ The OSHA PEL, set at 100 ppm, was adopted in 1971, and is 

outdated and inadequate for ensuring protection of worker health. 

OSHA acknowledged that ñstudies have indicated that chronic 

exposure to less than 100 ppm TCE is associated with a variety of 

nervous disturbances,ò and EPA found that developmental TCE 

exposure is associated with fetal cardiac malformations at 

concentrations less of than 1 ppm, and a range of other unreasonable 

risks at concentrations less than 10 ppm. 

¶ EPA has previously recommended the use of the 2 ppm NIOSH 

Recommended Exposure Limit (REL). 

¶ EPA also developed a recommendation for an Existing Chemical 

Concentration Limit, or ñECELò of 1 ppb (8-hour time weighted 

average) as a more current benchmark for workplace exposures. 

¶ However, under the assumption of compliance, in its ñPEL-cappedò 

analysis, EPA ignored/excluded real-world workplace monitoring 

data that are above 100 ppm. 

It is inappropriate for EPA to consider excluding data points collected in 

the real world on the basis of its flawed assumption of universal 

compliance with regulatory requirements. EPA must utilize the full 

dataset, regardless of whether data points are above or below the PEL.  

Systematic Review in TSCA Risk Evaluations. 

For the single OES in which modeled exposure 

estimates were above the PEL (Batch Open Top 

Vapor Degreasing) EPA also presented 

exposures and risks based only on estimates 

below the PEL. For this OES, risks were 

identified whether exposure estimates above the 

PEL are excluded or not. 

 

EPA will seek peer review of its Systematic 

Review protocol, including the hierarchy of 

approaches to exposure estimation. 

61 PUBLIC COMMENTS:  

The OSHA standard for TCE consists only of the PEL; it is not a 

comprehensive standard. OSHAôs TCE standard does not require 

application of the hierarchy of controls, or the use of PPE, or any sort of 

training or education, or medical monitoring. 

 

EPA thanks the commenter for the information. 

80 PUBLIC COMMENTS:  

In 2009, the Cal/OSHA Health Effects Advisory Committee 

recommended that the PEL for TCE be lowered from 25 to 0.4 ppm. 

Since that time, EPA, the National Toxicology Program (NTP), and the 

International Agency for Research on Cancer (IARC) have classified 

TCE as a human carcinogen and based on the IRIS review in 2011, 

Cal/OSHA has lowered its recommended PEL for TCE to 0.2 ppm. 

https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/application-systematic-review-tsca-risk-evaluations
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100 PUBLIC COMMENTS:  

While employers have a statutory duty to continue to protect workers 

against ñrecognized hazardsò at exposures below the PEL, OSHA will 

cite an employer for a violation of the general duty clause only when 

such exposures have resulted in actual injuries or illnesses to workers. 

OSHA has never issued a citation to an employer under the general duty 

clause for TCE exposures below the PEL.  

¶ NIOSH currently recommends an exposure limit of 25 ppm over a 

10-hour period, and the American Conference of Government 

Industrial Hygienists (ACGIH) recommends an 8-hour limit of 10 

ppm.  

 

EPA acknowledges that the OSHA regulations at 

29 CFR 1910.132 require employers to assess a 

workplace to determine if hazards are present or 

likely to be present which necessitate the use of 

personal protective equipment (PPE). If the 

employer determines hazards are present or 

likely to be present, the employer must select the 

types of PPE that will protect against the 

identified hazards, require employees to use that 

PPE, communicate the selection decisions to 

each affected employee, and select PPE that 

properly fits each affected employee.  

 

EPA thanks the commenter for the information 

from NIOSH and ACGIH. 

Dermal exposure assumptions are not valid; impact of assumptions on exposure estimates 

SACC SACC COMMENTS:  

The dermal exposure estimates are valid or at least reasonable as a means 

of calculating potential dermal exposure. The mean surface areas are as 

described in the Exposure Factors Handbook (U.S.EPA, 2011), which 

uses data from the National Health and Nutrition Examination Survey 

(NHANES). Body weight data from NHANES can be used to construct a 

distribution of dermal surface areas for each age category in addition to 

central tendency values. 

 

EPA thanks the commenter regarding the 

validity of EPAôs dermal exposure estimation 

methods. 

SACC SACC COMMENTS:  

Recommendation: Discuss all parameters that drive all human exposure 

estimates based on modeling. 

The Committee recommended that EPA provide a clear, specific 

discussion about the parameters involved in calculating exposure 

estimates based on modeling (dermal parameters recommended by the 

SACC for inclusion in the current and future TSCA risk evaluations are 

provided in Table 6 of the SACC report) and further consider a limited 

 

EPA conducted a sensitivity analysis for each 

model to evaluate how the input parameters 

affect modeling results. The default value and 

assumptions associated with each input 

parameter is explained in detail in the 

Supplemental File: TCE Environmental Releases 

and Occupational Exposure Assessment, which 
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sensitivity analysis to identify those parameters that most influence 

(drive) the exposure estimates. 

was published along with the Draft Risk 

Evaluation. 

SACC SACC COMMENTS:  

Recommendation: Consider the potential for dermal exposure to TCE 

vapor.  

At a minimum, there should be mention and discussion of the vapor 

through the skin pathway of exposure, including the potential for vapor 

penetration through non-impermeable clothing. 

 

An analysis in Section 2.5.1 of the Problem 

Formulation of the Risk Evaluation for TCE 

shows that absorption of TCE via skin to be 

orders of magnitude lower than via inhalation 

and that additional coverage of this topic is not 

included in the Risk Evaluation for TCE. EPA 

included expanded discussion in 2.3.1.2.5 about 

the fabs parameter that accounts for volatilization 

in the estimates of dermal exposure to 

occupational users. 

56, 

108, 

100 

PUBLIC COMMENTS:  

EPA failed to explain or justify its assumption of one dermal exposure 

event per day for workers. 

¶ In an 8-hour workday, it is likely that workers would regularly 

engage in activities that could result in multiple exposure events per 

day. 

¶ In prior risk evaluations, EPA has acknowledged that this assumption 

ñlikely underestimates exposure as workers often come into repeat 

contact with [the same chemicals] throughout their work day,ò but 

has chosen not to consider those risks in this draft risk evaluation. 

EPA fails to acknowledge that this assumption will underestimate 

exposure. EPA has not, but must, account for this underestimation and at 

a minimum provide an uncertainty analysis. 

 

EPA did not identify reasonably available 

information on how many contact events may 

occur and the time between contact events. 

Therefore, EPA assumes a single contact event 

per day for estimating dermal exposures. EPA 

has described events per day (FT) as a primary 

uncertainty for dermal modeling in the 

discussion of occupational dermal uncertainties 

section 2.3.1.3.4 as well as in the Supplemental 

File: TCE Environmental Releases and 

Occupational Exposure Assessment.   

SACC SACC COMMENTS:  

Recommendation: Provide a justification for the assumption that 10% of 

the skin surface will be exposed for consumer product users. 

 

The products with impeded evaporation that 

were originally modeled using a surface area 

corresponding to 10% of hands have been 

updated in the final risk evaluation to consider a 

dermal contact area for the inside of one hand to 

account for the entire hand surface being in 
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contact with a rag during cleaning/degreasing 

activities. These products now use the same 

surface area assumption as the liquid 

formulations with impeded dermal contact. 

94, 103 PUBLIC COMMENTS:  

Both occluded and non-occluded dermal TCE exposure estimates were 

likely to be considerably overestimated based on numerous factors, 

including (but not limited to): 

¶ The absorption factor for non-occluded scenarios used (8-13%), 

which is higher than expected under realistic scenarios, 

¶ Lack of consideration for saturation of the stratum corneum. 

¶ The assumption that the skin surface area that comes in contact with 

TCE is one to two full hands, rather than the more likely interior 

hand surfaces, 

¶ The assumption that TCE exposure occurs continuously for 8 hours 

rather than short intermittent exposures; and 

¶ The assumption that the worker does not change gloves or wash 

hands at all during the work shift. 

In the case of the occluded scenarios, additional overestimation likely 

occurred based on the assumption that the whole hand (or hands) were 

coated with TCE in-glove, and the lack of consideration for possible 

permeation back out of the glove and evaporative losses. 

EPA should include discussion of the impacts of these assumptions on 

the level of confidence in the overall estimates, and the degree to which 

the assumptions are more than adequately protective. 

 

The uncertainties and limitations of the dermal 

modeling approach are discussed in Appendix H 

the Supplemental Information on Releases and 

Occupational Exposure Assessment document.   

 

See further discussion on occlusion in Appendix 

H of the Supplemental File: TCE Environmental 

Releases and Occupational Exposure 

Assessment. The occluded scenarios were 

presented as a what-if scenario. EPA does not 

know the likelihood or frequency of these 

scenarios in the workplace; therefore, EPA did 

not present risk estimates associated with 

occluded exposure in the Risk Evaluation. 

 

SACC  SACC COMMENTS:  

The assumed percutaneous absorption of 100% is too high. Twenty to 

thirty percent would be a high estimate. Some Committee members 

considered the assumption of keeping TCE in contact with the skin under 

occluded conditions for an extended period as not a realistic exposure 

scenario. One Committee member pointed out that this might happen if a 

consumer were using a TCE-containing product without gloves and a 

product-soaked rag. 

 

The uncertainties and limitations of the dermal 

modeling approach are discussed in Appendix H 

the Supplemental Information on Releases and 

Occupational Exposure Assessment document.   

 

See further discussion on occlusion in Appendix 

H of the Supplemental File: TCE Environmental 
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103, 94 PUBLIC COMMENTS:  

For occluded exposure scenarios, while some chemical may splash and 

spill over the cuff of the glove or permeate through the glove itself over 

time, it is unlikely that the TCE would cover the full hand surface. A 

more reasonable estimate for surface area of contact would be just the 

palm or some fraction of the palm and fingers, rather than the full hand 

surface from the wrist down.  

¶ The impact of sweat inside the glove that would lower the flux of 

TCE through the skin (Cherrie et al., 2004) was not considered. The 

contribution of evaporation to the overall dose is not clear, and would 

require additional calculations to quantify, outside of the application 

of a screening model. 

¶ Ungloved hands are washed and gloves are likely removed every few 

hours for breaks or to switch tasks, limiting the duration of exposure 

events. 

¶ The assumption that 100% of the TCE that enters the glove is 

absorbed neglects the potential for flux of the TCE back out of the 

glove via evaporation during periods of no liquid contact. 

Flux of the TCE into the stratum corneum does not occur 

instantaneously. Thus, models that assume the total applied dose is 

available to be absorbed would overestimate actual uptake. 

Releases and Occupational Exposure 

Assessment. The occluded scenarios were 

presented as a what-if scenario. EPA does not 

know the likelihood or frequency of these 

scenarios in the workplace; therefore, EPA did 

not present risk estimates associated with 

occluded exposure in the Risk Evaluation. 

108 PUBLIC COMMENTS:  

EPA should present fractional absorption and applied flux assumptions 

side by side. 

 

EPA default quantities that can remain on skin 

are based on experimental data that were 

measured. EPA did not find additional 

reasonably available actual measurements of 

quantity remaining on the skin form TCE, nor 

were citations or data provided by the 

commenter. The dermal assessment generated 

central tendency and high-end doses using 

models, and the models incorporated estimates 

of evaporation. Central tendency estimates are 

less than the maximum default quantity that may 
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remain on the skin. EPA did not find reasonably 

available empirical data or additional modeling 

tools proposed by this comment to inform better 

absorption estimates. 

94 PUBLIC COMMENTS:  

EPAôs high-end assumption assumed coverage of two complete hands is 

overly conservative and not consistent with industrial hygiene practices 

for glove use. 

 

EPAôs approach for developing exposure 

assessments for workers is to use the reasonably 

available information and expert judgement. 

When appropriate, in the risk evaluation, EPA 

will use exposure scenarios both with and 

without engineering controls and/or PPE that 

may be applicable to particular worker tasks on a 

case-specific basis for a given chemical. Again, 

while EPA has evaluated worker risk with and 

without PPE, as a matter of policy, EPA does 

not believe it should assume that workers are 

unprotected by PPE where such PPE might be 

necessary to meet federal regulations, unless it 

has evidence that workers are unprotected. For 

the purposes of determining whether or not a 

condition of use presents unreasonable risks, 

EPA incorporates assumptions regarding PPE 

use based on information and judgment 

underlying the exposure scenarios. These 

assumptions are described in the unreasonable 

risk determination for each condition of use, in 

section 5.2. Additionally, in consideration of the 

uncertainties and variabilities in PPE usage (e.g., 

dry cleaners), EPA uses the high-end exposure 

value when making its unreasonable risk 

determination in order to address those 

uncertainties. EPA has also outlined its PPE 

assumptions in section 5.1. Further, in the final 
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risk evaluation for TCE, EPA has determined 

that most conditions of use pose an unreasonable 

risk to workers even with the assumed PPE. 

99 PUBLIC COMMENTS:  

EPA acknowledged that estimates of dermal exposure rested on 

questionable assumptions and likely understate the magnitude of TCE 

exposure by this route. 

¶ Instead of relying on test data to quantify dermal absorption rates, 

EPA modeled ñdermal potential dose rate based on an assumed 

amount of liquid on skin during one contact event per day and the 

steady-state fractional absorption for TCE based on a theoretical 

framework provided by Kasting.ò 

¶ The assumption of rapid volatilization of TCE after skin contact did 

not hold true for all worker operations, including cases of occlusion, 

repeated contacts, dermal immersion, or activities with a high degree 

of splash potential. EPA, however, did not develop alternate 

estimates of dermal exposure using higher levels of absorption.  

 

EPA preferentially relies on a variety of test and 

analog data. In the absence of suitable test data,  

modeling tools may be used.  

 

Because the chemical simultaneously evaporates 

from and absorbs into the skin, the dermal 

exposure is a function of both the number of 

contact events per day and the time between 

contact events. EPA did not identify information 

on how many contact events may occur and the 

time between contact events. Therefore, EPA 

assumes a single contact event per day for 

estimating dermal exposures. 

 

EPA has described the uncertainties in the 

dermal modeling approach in the discussion of 

occupational dermal uncertainties section 

2.3.1.3.4 as well as in the Supplemental File: 

TCE Environmental Releases and Occupational 

Exposure Assessment.   

56, 

108, 99 

PUBLIC COMMENTS:  

EPA does not have any actual data on glove use and efficacy. EPA 

recognizes the potential for occlusion, whereby glove use can increase 

skin exposure; in both the draft risk evaluation and the Supplemental 

File, however, exposure estimates under occluded conditions are not 

actually incorporated at all into the ultimate risk estimates and risk 

determinations for the occupational scenarios. 

¶ When comparing Table 2-15 to Tables 4-6 through 4-27, the 

occluded exposure scenarios disappear from the risk estimates shown 

 

See further discussion on occlusion in Appendix 

H of the Supplemental File: TCE Environmental 

Releases and Occupational Exposure 

Assessment. The occluded scenarios were 

presented as a what-if scenario. EPA does not 

know the likelihood or frequency of these 

scenarios in the workplace; therefore, EPA did 

not present risk estimates associated with 
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in the latter tables. Likewise, occluded scenarios do not appear in the 

Supplemental Information File: Risk Calculator for Occupational 

Exposures (e.g., see tab ñRRò in EPAôs ñTCE-Risk Calculator for 

Occupational Exposuresò spreadsheet). 

¶ If EPA did incorporate occlusion into its ultimate risk estimates and 

determinations, it needs to be far clearer on how it did so. 

occluded exposure in the Risk Evaluation. 

 

108 PUBLIC COMMENTS:  

EPA failed to consider exposure via dermal vapor. While this may not 

constitute a major exposure route for TCE, EPA needs to conduct the 

analysis to determine whether or not it can be considered negligible. 

 

An analysis in Section 2.5.1 of the Problem 

Formulation of the Risk Evaluation for TCE 

shows that absorption of TCE via skin to be 

orders of magnitude lower than via inhalation 

and that additional coverage of this topic is not 

included in the Risk Evaluation for TCE. EPA 

included expanded discussion in 2.3.1.2.5 about 

the fabs parameter that accounts for volatilization 

in the estimates of dermal exposure to 

occupational users. 

SACC, 

108 

SACC COMMENTS:  

Recommendation: Discuss skin damage from contact with TCE and how 

it affects skin permeability to TCE. 

PUBLIC COMMENTS:  

EPA relies upon data that do not account for the potential impact of skin 

damage. Exposure to neat TCE could cause damage to skin, especially 

with chronic exposures, which in turn can allow for higher dermal 

penetration of the compound. While human data may not be available, 

dermal penetration from damaged skin increases ~25x, according to one 

peer reviewer. 

 

The disruption of the stratum corneum leading to 

increased absorption is discussed in Section 

3.2.2.1. EPA used a human patch test study for 

deriving the permeability of neat TCE, and 

presumably this data captured the effects of skin 

damage increasing absorption in participants. 

94 PUBLIC COMMENTS:  

A key weakness in the EPA approach for both occluded and non-

occluded exposure scenarios is the lack of consideration of chemical 

irritancy and task duration. Dermal exposure to TCE, particularly in neat 

concentration, may result in skin irritation. Some degree of skin 

sensation would alert the worker to the presence of the chemical; thus, a 

 

EPAôs approach for developing exposure 

assessments for workers is to use the reasonably 

available information and expert judgement. 

When appropriate, in the risk evaluation, EPA 

will use exposure scenarios both with and 
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worker would remove their gloves, wash their hands, and replace their 

gloves. Moreover, general industrial hygiene and worker training would 

dictate removal and replacement of gloves following spillage into the 

glove or to comply with PPE change out schedules designed to limit 

breakthrough time. 

without engineering controls and/or PPE that 

may be applicable to particular worker tasks on a 

case-specific basis for a given chemical. Again, 

while EPA has evaluated worker risk with and 

without PPE, as a matter of policy, EPA does 

not believe it should assume that workers are 

unprotected by PPE where such PPE might be 

necessary to meet federal regulations, unless it 

has evidence that workers are unprotected. For 

the purposes of determining whether or not a 

condition of use presents unreasonable risks, 

EPA incorporates assumptions regarding PPE 

use based on information and judgment 

underlying the exposure scenarios. These 

assumptions are described in the unreasonable 

risk determination for each condition of use, in 

section 5.2.  Additionally, in consideration of the 

uncertainties and variabilities in PPE usage (e.g., 

dry cleaners), EPA uses the high-end exposure 

value when making its unreasonable risk 

determination in order to address those 

uncertainties. EPA has also outlined its PPE 

assumptions in section 5.1. Further, in the final 

risk evaluation for TCE, EPA has determined 

that most conditions of use pose an unreasonable 

risk to workers even with the assumed PPE. 

94 PUBLIC COMMENTS:  

¶ A number of dermal occupational scenarios in the draft risk 

evaluation assuming worst-case scenarios yielded estimates of 

unreasonable risk. However, revised scenarios with more appropriate 

assumptions result in substantially lower exposure estimates that may 

impact the risk characterizations. EPA should consider whether more 

refined exposure assessment is warranted for some scenarios in the 

 

EPAôs approach for developing exposure 

assessments for workers is to use the reasonably 

available information and expert judgement. 

When appropriate, in the risk evaluation, EPA 

will use exposure scenarios both with and 

without engineering controls and/or PPE that 
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revised risk evaluation using additional information on realistic 

workplace scenarios coupled with appropriate modeling. 

¶ The inputs and models utilized in the draft risk evaluation resulted in 

estimates of exposure, and consequently, estimates of risk, that may 

not reflect actual industry working conditions. 

may be applicable to particular worker tasks on a 

case-specific basis for a given chemical. Again, 

while EPA has evaluated worker risk with and 

without PPE, as a matter of policy, EPA does 

not believe it should assume that workers are 

unprotected by PPE where such PPE might be 

necessary to meet federal regulations, unless it 

has evidence that workers are unprotected. For 

the purposes of determining whether or not a 

condition of use presents unreasonable risks, 

EPA incorporates assumptions regarding PPE 

use based on information and judgment 

underlying the exposure scenarios. These 

assumptions are described in the unreasonable 

risk determination for each condition of use, in 

section 5.2.  Additionally, in consideration of the 

uncertainties and variabilities in PPE usage (e.g., 

dry cleaners), EPA uses the high-end exposure 

value when making its unreasonable risk 

determination in order to address those 

uncertainties. EPA has also outlined its PPE 

assumptions in section 5.1. Further, in the final 

risk evaluation for TCE, EPA has determined 

that most conditions of use pose an unreasonable 

risk to workers even with the assumed PPE. 

94 PUBLIC COMMENTS:  

EPA assumptions lead to overestimation of exposure for chemical 

manufacturing and in processing TCE as a reactant. 

In the majority of the operational time, TCE would only be present in 

closed vessels or process equipment with no dermal contact. Small 

magnitude exposures during short-term tasks can occur in unit operations 

and maintenance activities.  

¶ EPA does incorporate the use of gloves into the risk assessment 

 

For the purposes of determining whether or not a 

condition of use presents an unreasonable risk, 

EPA incorporates assumptions regarding PPE 

use based on information and judgment 

underlying the exposure scenarios. These 

assumptions are described in the unreasonable 

risk determination for each condition of use, in 
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approach. However, based on typical industrial hygiene practice, the 

use of such gloves would achieve much greater protection than the 

default assumptions under the scenarios described for due to 

vaporization of TCE from the gloves.  

¶ Only non-occluded scenarios that consider various levels of glove 

use were modeled. For other COUs (e.g., vapor degreasing), EPA 

estimated exposures for occluded scenarios. Some of the principles 

governing the occluded scenario would apply to the dose permeating 

the glove in the un-occluded scenarios and, therefore, are relevant to 

the chemical manufacturing environment.  

section 5.3. Additionally, in consideration of the 

uncertainties and variabilities in PPE usage, 

EPA uses the high-end exposure value when 

making its unreasonable risk determination in 

order to address those uncertainties. EPA has 

also outlined its PPE assumptions in section 5.1. 

Further, in the final risk evaluation for TCE, 

EPA has determined that most conditions of use 

pose an unreasonable risk to workers even with 

the assumed PPE. 

94 PUBLIC COMM ENTS: 

In the non-occluded scenario, EPA did not account for exposure duration 

of industrial scenarios nor the saturation of the skin by TCE. In TCE 

manufacturing and use as a reactant, dermal exposures are intermittent 

throughout the workday (i.e., 1 hour or less, 4 times per shift with 

sufficient time in between exposures for evaporation from, or cleaning 

of, skin). Revised analyses using the IHSkinPerm model (provided by 

the commenter), in which duration and saturation factors were 

appropriately considered, showed that exposure scenarios without PPE in 

the draft risk evaluation may have overestimated the absorption fraction 

of TCE by 8- to 22-fold for exposure to an ungloved hand, and the total 

dermal dose of TCE by 6- to 17-fold for exposure to an ungloved hand 

assuming four one-hour exposure events per day. 

 

The dermal model used by EPA considers 

competing processes of absorption into the skin 

and evaporation. The model does not assume 

continuous exposure with liquid TCE, only that 

the applied dose (i.e., the amount of chemical 

remaining on the skin after contact with the 

exposure source) remains on the skin until it is 

absorbed or evaporates. Based on the 

physiochemical properties of TCE, this duration 

may not be very long after initial contact. 

Data considered for dermal exposure estimates were invalid or incomplete 

SACC SACC COMMENTS:  

Recommendation: Estimate dermal exposure to neat liquid TCE using 

experimental in vivo human data described in Stewart and Dodd (1964); 

Sato and Nakajima (1978); and Kezic et al. (2001).  

TCE is known to cause dermatitis, which implies skin barrier damage. 

Data reflecting exposure to neat TCE are needed. Human data show a 

maximum flux exceeding the flux estimated from the Poet et al. (2000) 

permeability coefficient, and is consistent with the Morgan et al. (1991) 

rat study. Based on these data, EPA should conclude that the best 

 

Based on comments from the SACC, EPA 

updated dermal permeability modeling for the 

final Risk Evaluation to utilize results for neat 

permeability from human data in Kezic et al, 

2001 as opposed to data from aqueous TCE, as 

was used previously. 
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estimate of permeation in humans from neat exposure would be an 

approximation based on the results of these studies.  

108 PUBLIC COMMENTS:  

If EPA does not have sufficient information on dermal exposure whether 

through measured or modeled data, it should have used its authorities to 

obtain them.  

EPA believes it had sufficient information to 

complete the TCE Risk Evaluation using a 

weight of scientific evidence approach. EPA 

selected the first 10 chemicals for Risk 

Evaluation based in part on its assessment that 

these chemicals could be evaluated without the 

need for regulatory information collection or 

development. When preparing this Risk 

Evaluation, EPA obtained and considered 

reasonably available information, defined as 

information that EPA possesses, or can 

reasonably obtain and synthesize for use in Risk 

Evaluations, considering the deadlines for 

completing the evaluation. 40 CFR 702.33 

 

Given the timeframe for conducting Risk 

Evaluations on the first 10 chemicals, use of 

TSCA data gathering authorities has been 

limited in scope. In general, EPA intends to 

utilize TSCA data gathering authorities more 

routinely for the next 20 Risk Evaluations. 

56, 

108, 99 

PUBLIC COMMENTS:  

EPA assumed a dermal absorption rate of 8% in industrial settings and 

13% in commercial settings based on the Kasting and Miller (2006) 

model; however, elsewhere, EPA indicates that dermal absorption is 

rapid, citing other research. 

¶ It is unclear whether EPA considered this latter research when setting 

the fractional absorption rates of 8% and 13%. If not, the model used 

may underestimate dermal exposure, given the cited human and 

excised skin tissue studies specific to TCE. 

¶ EPA cited ATSDR (2019), which reviewed a number of studies of 

 

There is a difference between how fast 

absorption occurs and how much absorption 

occurs. The commenter seems to be confusing 

these. There are competing processes of 

absorption and evaporation that lead to the 

calculated percent absorbed. For other solvents 

where experimentally derived percent absorption 

values were available, the actual absorption was 

lower, not greater, than the modelôs prediction. 
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TCE dermal absorption. EPA failed to consider those studies and 

their implications for assumed rates of dermal absorption. This is in 

violation of the requirement to base its risk determinations on all 

ñreasonable available informationò and the ñbest available science.ò 

 

EPA used the best available science and 

reasonably available data to assess exposures for 

each COU. EPA appreciates any additional data 

from commenters that would improve its 

estimates of occupational exposures. 

Dermal exposure model is incomplete; modeling improvements/additional modeling suggestions 

SACC SACC COMMENTS:  

The Committee expressed concerns about the suitability of the 

permeability sub-model (P_DER2b). For consumer exposure to liquid 

TCE EPA selected a permeability coefficient published by Poet et al. 

(2000) and derived from fitting of a PBPK model. Two issues arise with 

respect to this modeling approach 

¶ PBPK models typically treat skin as a well-mixed compartment 

rather than as a membrane. Because the underlying mathematics is 

different, the numerical value of the coefficient can be affected (see 

Norman et al., 2008).  

¶ Such models represent multi-variable fitting exercises. Due to 

compensating errors, good fits can be achieved by poor estimates of 

more than one parameter.  

Parameter values obtained from PBPK fitting should be checked against 

values obtained by other means. The permeability coefficient obtained 

from Poet et al. (2000) does not appear unreasonable for absorption from 

aqueous media. However, the draft risk evaluation pairs an aqueous 

phase permeability coefficient with the concentration of the neat liquid. 

This approach is invalid.  

¶ The maximum concentration that can legitimately be paired with an 

aqueous-phase permeability coefficient is that of the saturation 

concentration in water. Barring skin damage by the pure solvent, this 

should result in an overestimate of the maximum flux (and hence 

absorbed dermal dose). 

 

Based on comments from the SACC, EPA 

updated dermal permeability modeling for the 

final Risk Evaluation to utilize results for neat 

permeability from human data in (Kezic et al. 

2001) as opposed to data from aqueous TCE, as 

was used previously. 

99 PUBLIC COMMENTS:   

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=706419
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=706419
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EPA did not model any repeat contact scenarios. EPA should model a 

broader range of dermal contact scenarios based on its own analysis of 

variations in dermal exposure conditions and base risk estimates on 

multiple dermal exposure events per day. It should also estimate 

increases in exposure and risk where occlusion results in higher skin 

absorption of TCE during glove use. 

EPA did not identify information on how many 

contact events may occur and the time between 

contact events. Therefore, EPA assumes a single 

contact event per day for estimating dermal 

exposures. EPA has described events per day 

(FT) as a primary uncertainty for dermal 

modeling in the discussion of occupational 

dermal uncertainties section 2.3.1.3.4 as well as 

in the Supplemental File: TCE Environmental 

Releases and Occupational Exposure 

Assessment.   

 

See further discussion on occlusion in Appendix 

H of the Supplemental Information on 

Environmental Releases and Occupational 

Exposure Assessment document. The occluded 

scenarios were presented as a what-if scenario. 

EPA does not know the likelihood or frequency 

of these scenarios in the workplace; therefore, 

EPA did not present risk estimates associated 

with occluded exposure in the Risk Evaluation. 

 

108 PUBLIC COMMENTS:  

In the problem formulation, EPA states: ñEPA anticipates that existing 

EPA/OPPT dermal exposure models would not be suitable for 

quantifying dermal exposure to highly volatile chemicals such as TCE.ò 

The draft risk evaluation does not acknowledge this concern or make 

clear whether or how it was addressed.  

 

Unlike the EPA/OPPT dermal model, the 

Dermal Exposure to Volatile Liquids Model 

(DEVL) model incorporates the evaporation of 

the material from the dermis. The DEVL model 

was used to estimate dermal exposures to TCE 

for the Risk Evaluation. More information on the 

DEVL model can be found in Appendix H of the 

Supplemental File: Environmental Releases and 

Occupational Exposure. 

99 PUBLIC COMMENTS:   
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EPA uses different dermal absorption models for consumer and 

workplace exposure scenarios ï assuming that absorption is on the order 

of 8-13% for workers but 0.8% for consumers ï without clearly stating 

the rationale. The implication that worker dermal exposure is longer in 

duration than consumer exposure is inconsistent with EPAôs premise that 

both exposures involve one-time events. 

Differences between occupational and consumer 

assessment approaches are addressed in Section 

4.3.2.3. The choice of one model over the other 

is primarily driven by the exposure scenario that 

needs to be assessed and the information that is 

reasonably available. For example, EPA does 

not know the exact duration of exposure for 

occupational loading and unloading hence EPA 

used the engineering model for occupational 

exposure assessment since it is event based and 

does not require a duration input. In contrast, for 

consumer applications there is reasonably 

available information for duration of use, hence 

the CEM permeability model or the fraction 

absorbed model can be used for these exposure 

scenarios with greater confidence. Overall, the 

models are considered appropriate for their 

respective uses based on the reasonably 

available information.  

94 PUBLIC COMMENTS:  

The exposure assessment for the dermal route was conducted using the 

DEVL model using various scenario centric parameters that are applied 

with little justification. 

 

More information on the DEVL model and 

associated parameters can be found in Appendix 

H of the Supplemental File: Environmental 

Releases and Occupational Exposure. 

94 

 

PUBLIC COMMENTS:  

¶ EPAôs approach of assuming all occluded doses cannot be corrected 
using IHSkinPerm. In IHSkinPerm, the thickness of the air layer 

would have to be greatly increased (towards infinity) or the vapor 

pressure of TCE would have to be greatly decreased (towards 0) to 

correctly simulate, assuming no ability for TCE to escape the 

occluded environment. 

¶ Exposure duration becomes even more important for occluded 

contact, and a flux-based model assuming that no or negligible 

 

The draft risk evaluation excluded dermal 

consumer exposure scenarios without impeded 

evaporation. Dermal approaches were revised 

for the final draft with additional evaluation 

incorporated for whether the condition of use 

was expected to have expectation of impeded vs. 

unimpeded dermal evaporation.  For those 

scenarios expecting impeded dermal 
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evaporation is recommended as a conservative estimate. IHSkinPerm 

is difficult to modify to account for negligible evaporation. 

evaporation, EPA utilized the Permeability 

submodel within CEM and for those expecting 

unimpeded dermal evaporation, EPA utilized the 

Fraction absorbed submodel within CEM. This 

has been explained more fully within Section 

2.3.2.4.1. EPA presents the results for the model 

deemed to be most appropriate (permeability for 

impeded evaporation, fraction absorbed for 

unimpeded evaporation) within the Risk 

Evaluation, however results via both methods 

are provided for all COUs in the Supplemental 

File Exposure Modeling Results and Risk 

Estimates for Consumer Dermal Exposures. 

 

EPA has provided a discussion of key sources of 

uncertainty for occupational dermal scenarios in 

section 2.3.1.3.4. EPA may explore the range of 

possible exposures utilizing different models in 

future assessments. 

99 PUBLIC COMMENTS:  

EPA failed to include dermal exposure in risk determinations for several 

consumer products. EPAôs claim that it can dismiss dermal exposure 

because it is de minimis, or unlikely to contribute significantly to overall 

exposure, is not consistent with realistic use scenarios for these products 

and in conflict with how EPA has quantified dermal exposure by 

workers. TSCA does not permit EPA to ignore exposures that it 

considers de minimis. 

 

EPA states that ñthere is low to medium confidence in consumer dermal 

exposure modeling due to uncertainties related to absorption and 

assumptions regarding impeded evaporation for particular COU.ò We 

agree and believe that EPA should revise this modeling to reflect more 

realistic consumer use scenarios. 

103 PUBLIC COMMENTS:  

EPA should consider providing additional discussion of the uncertainty 

in the occupational dermal exposure scenarios, and potentially 

calculating the range of possible exposures utilizing different models. 

Uncertainties in dermal modeling were not adequately addressed 

99 PUBLIC COMMENTS:  

EPA admits that its absorption rate modeling was uncertain because 

ñthere is a large standard deviation experimental measurement, which is 

indicative of the difficulty in spreading a small, rapidly evaporating dose 

of TCE evenly over the skin surface.ò 

As with all modeling assessments, there is some 

level of uncertainty.  Uncertainties in regards to 

dermal modeling are discussed in both the Risk 

Evaluation and the Supplemental File: 

Environmental Releases and Occupational 

Exposure. 

The EPA appreciates the submission of this 

comment. The EPA will consider additional 

alternative model selections, modeling 

assumptions and empirical dermal exposure 

studies in future assessments.  

 

94 PUBLIC COMMENTS:  

The TCE risk evaluation would be strengthened by refinements to the 

methodology of the exposure characterization. When utilizing WOE 

approaches to develop appropriate input parameters, models may be 

more reliable than low-quality monitoring data.  

¶ Alternative model selections and more well-informed inputs indicate 

that dermal exposures are likely substantially lower in the industry 
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than was estimated by EPA.  

¶ EPA should consider the incorporation of additional exposure 

modeling in the revised risk evaluation that reflects well 

characterized industrial handling practices.  

¶ At a minimum, the risk evaluation should include discussion of the 

impacts of these assumptions on the level of confidence in the overall 

estimates, and the degree to which the assumptions are more than 

adequately protective.  

¶ Given the many uncertainties inherent in the TCE dermal assessment, 

EPA should also investigate whether an empirical study of dermal 

exposure to TCE can be conducted, and the findings incorporated 

into the revised draft. 

 

ONUs: EPAôs assumptions of ONU exposure scenarios and levels of exposure require justification  

SACC SACC COMMENTS:  

Recommendation: Clarify the distinction between workers and ONUs for 

all COCs. 

In Table 2-23, it is not clear why chemists are considered ONUs (even 

analytical chemists?), as are engineering technicians, or shoe and leather 

workers. In small commercial operations, the same person can be both a 

retail worker (ONU) and worker-operator. 

 

EPA has not found additional reasonably 

available information or data to explore different 

categories of ONUs beyond the ONU categories 

presented in this Risk Evaluation. 

 

In Uncertainties section 4.3.2, EPA added the 

uncertainty ñONUs are likely a heterogeneous 

population of workers, and some could be 

exposed more than just occasionally to high 

concentrations.ò 

 

Also, workers at small facilities are not 

excluded. 

56, 

108, 

100 

PUBLIC COMMENTS:  

The commenter supports EPAôs decision to assume that ONUs will not 

wear respirators; however, EPA may still have underestimated exposure 

to ONUs. 

¶ EPA assumes central tendency exposures for ONUs in any case 

where it does not have monitoring data or modeling specific to 

 

EPA has revised the Risk Evaluation to discuss 

uncertainties associated with assumptions related 

to ONUs. EPA acknowledges that workers and 

ONUs may not stay within their respective work 

zones for the entire workday, and that exposures 
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ONUs and provides no estimate of high-end risk for ONUs. These 

cases are those where the ñpopulationò column in Table 4-54 

identifies the population as ñONU (upper limit).ò EPA then 

determines ONUs face an unreasonable risk only if its central 

tendency risk estimate for workers (carried over to ONUs) exceeds 

its benchmark. 

¶ Where EPA does have data to estimate exposure of ONUs 

specifically, EPA assumes that they are only present in the ñfar field 

zoneò ï i.e., outside of the ñnear fieldò workersô zone. However, 

ONUs may not stay within the ñfar field zone.ò 

¶ EPA assumes that ONUs will have no dermal exposures, an 

assumption that is unfounded for cleaning workers and skilled trade 

workers. 

¶ Particularly over a short period (e.g., response to a spill or equipment 

maintenance), ONU exposures may be as great as or greater than 

those of other workers, and ONUs are even less likely to be provided 

PPE. 

EPAôs failure to collect ONU-specific data and its reliance on central 

tendency exposure estimates thus understates the risks to ONUs.  

for ONUs can vary substantially. Most data 

sources do not sufficiently describe the 

proximity of these employees to the exposure 

source. As such, exposure levels for the ñONUò 

category will have high variability depending on 

the specific work activity performed. It is 

possible that some employees categorized as 

ñONUò have exposures similar to those in the 

ñworkerò category depending on their specific 

work activity pattern. ONUs are likely a 

heterogeneous population of workers, and some 

could be exposed more than just occasionally to 

high concentrations. 

 

For the risk evaluation, ONUs were defined as 

not routinely handling the chemical that is 

handled by the workers. Therefore, dermal 

exposures for ONUs were excluded. 

 

While spills and leaks generally are not included 

within the scope of a TSCA risk evaluation, 

maintenance staff are considered a subset of 

ONUs and as such are not excluded from the 

risk evaluation. 

56, 108 PUBLIC COMMENTS:  

¶ EPA has provided no empirical basis for its arbitrary assumption that 

ONUs will never be exposed at levels higher than the central 

tendency exposure workers experience. EPAôs approach is at odds 

with its obligation under TSCA to conduct risk evaluations that 

ensure protection of PESS, which TSCA explicitly defines as 

including workers.  

¶ EPA represents its high-end estimates as ñgenerally intended to cover 

individuals or sub-populations with greater exposure,ò while its 

 

EPA has revised the Risk Evaluation to discuss 

uncertainties associated with assumptions related 

to ONUs. EPA acknowledges that workers and 

ONUs may not stay within their respective work 

zones for the entire workday, and that exposures 

for ONUs can vary substantially. Most data 

sources do not sufficiently describe the 

proximity of these employees to the exposure 
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central tendency estimates apply to the ñaverage or typical exposureò 

that people experience (p. 655).  

TSCA would not permit EPA to protect against only the ñaverage or 

typical exposure;ò in fact, when it comes to workers, ONUs, and other 

PESS, EPA is required to protect all of them. 

source. As such, exposure levels for the ñONUò 

category will have high variability depending on 

the specific work activity performed. It is 

possible that some employees categorized as 

ñONUò have exposures similar to those in the 

ñworkerò category depending on their specific 

work activity pattern. ONUs are likely a 

heterogeneous population of workers, and some 

could be exposed more than just occasionally to 

high concentrations. See also Sections 2.3.3, 

3.2.5.2, and 4.4.1 in the risk evaluation for 

further discussions of PESS. 

EPA disagrees that the potentially exposed or 

susceptible subpopulations identified for each 

chemical substance must include workers. TSCA 

section 3(12) lists examples of human receptors 

that may be considered PESS but provides for 

EPA to identify the relevant subpopulations for 

each chemical substance. 

100, 

108 

PUBLIC COMMENT S: 

EPA acknowledges that it has virtually no data on ONU exposures, and 

the broad range of workers that EPA defines as ONUs is too large to 

support any single classification. For example, supervisors have very 

different exposure patterns than skilled trade workers and cleaning 

workers, and thus face very different risks from TCE. 

¶ Information on activities where ONUs may be present are 

insufficient to determine their exposures. 

 

EPA has not found additional reasonably 

available information or data to explore different 

categories of ONUs beyond the ONU categories 

presented in this Risk Evaluation. 

ONUs: EPA should collect additional ONU exposure data 

SACC SACC COMMENTS:  

Recommendation: Explore the use of area monitoring samples and 

estimates of far field modeling concentrations for deriving ONU 

exposure estimates. 

 

Where data was reasonably available, both area 

monitoring data and far-field modeling data 

were used to estimate ONU exposures. 
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Monitoring data reports frequently have area samples (also called static 

samples) collected away from the workerôs location. These data could be 

explored as potential indicators of ONUôs exposures.  

108 PUBLIC COMMENTS:  

During the SACC meeting, several reviewers raised concern over EPAôs 

lack of sufficient occupational exposure data especially with regards to 

ONUs and suggested that EPA undertake a more concerted effort to 

acquire data from OSHA, NIOSH, and companies to fill these gaps.  

¶ One reviewer suggested that OSHA or NIOSH inspection data could 

be helpful in understanding where ONUs are located in facilities, 

helping to refine the near field versus far field assumptions. If these 

agencies do not have applicable data, EPA could request that they 

collect such data moving forward. 

¶ Another reviewer noted that the same data gap issues have arisen in 

multiple draft risk evaluations and will continue to arise unless 

addressed; he suggested that EPA begin looking forward to the next 

20 chemicals slated for risk evaluations to proactively fill data gaps 

by better collaborating with NIOSH and OSHA. 

 

EPA thanks the commenter for the suggested 

data sources. EPA consults regularly with its 

federal partners and will consult with OSHA and 

NIOSH on this topic for future risk evaluations. 

 

 

Improved discussion/consideration of hierarchy of engineering controls 

SACC SACC COMMENTS:  

Recommendation: Improve the discussion of the exposure control 

hierarchy. 

The draft risk evaluationôs discussion of the exposure control hierarchy 

should be more complete, specifically noting the PPE is the third stage of 

protection after establishment of proper engineering and administrative 

controls. EPA should also present data demonstrating relatively poor 

adherence to guidelines and supporting recommendations for worker 

protection, not just provide a reference. At a minimum, the discussion 

should provide a table summarizing the type of gloves recommended for 

TCE by NIOSH, OSHA, and product manufacturers, both for handling 

neat TCE and TCE-containing mixtures. 

 

Section 2.3.1.2.6 of the Risk Evaluation 

discusses the hierarchy of controls and that PPE 

is the last stage of protection. 

80, 100 PUBLIC COMMENTS:   

A hierarchy of controls is a method for 
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The hierarchy of controls has been endorsed by NIOSH, the American 

Society of Safety Engineers, the American Industrial Hygiene 

Association, ACGIH, the American Public Health Association, the 

American Federation of Labor and Congress of Industrial Organizations, 

and many others. OSHA has incorporated the hierarchy of controls into 

all of its health standards, and EPA has endorsed this risk management 

approach. It calls for the use of elimination, substitution, engineering 

controls, administrative controls, and lastly PPE. That order is predicated 

on well-established observations that PPE is the hardest control to 

effectively implement and has the highest failure rate.  

¶ While the draft risk evaluation pays lip service to the hierarchy of 

controls ï stating that PPE should be the ñlast means of control,ò to 

be used only ñwhen the other control measures cannot reduce 

workplace exposure to an acceptable levelò ï EPAôs assumption of 

PPE use prior to the consideration of other risk management tools is 

fundamentally at odds with this approach.  

¶ Given the broad acceptance of this methodology when conducting 

occupational risk assessment, EPAôs deviation from the hierarchy of 

controls violates EPAôs obligation to use the best available science in 

TSCA risk evaluations. 

eliminating workplace hazards. While EPA has 

assessed the extent to which certain exposure 

reduction tools that it assumes to be in place 

may be reducing risks to workers, application of 

the methodology of the hierarchy of controls is 

not relevant to risk evaluations. EPA will 

manage unreasonable risks presented by 

chemical substances when the Agency 

undertakes regulatory action for COUs 

determined to have unreasonable risk. 

Utilization of the hierarchy of controls to 

recommend or require risk management actions 

in the risk evaluation would be premature and 

inappropriate. 

 

Consumers: Consumer COU/exposure scenarios/pathways require clarification or are not valid/complete 

SACC SACC COMMENTS:  

Recommendations: (1) Include a more detailed description of the process 

used for identifying consumer COUs and TCE-containing products. (2) 

Review current uses of the 33 reported commercial, industrial, and 

consumer COUs and identify all of the TCE-containing products for each 

of the consumer use scenarios. 

¶ The Committee concluded that there is insufficient description about 

the process used for identifying consumer COUs and products 

containing TCE. One member of the Committee noted that the draft 

risk evaluation is clear in explaining differences between COU 

categories and products identified in the draft risk evaluation and 

those identified in the problem formulation (U.S. EPA, 2018).  

 

The Risk Evaluation describes the sources used 

to identify COUs, including EPAôs Use and 

Market Profile for Trichloroethylene, (EPA-HQ-

OPPT-2016-0737-0056). The Use and Market 

Profile for Trichloroethylene provides a 

description of the process EPA used to identify 

COUs (including consumer COUs), including 

use the of EPA databases from Chemical Data 

Reporting, the Toxic Release Inventory, and the 

National Emissions Inventory. Section 3 of the 

report further details the process EPA used to 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0737-0056
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0737-0056
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¶ The draft risk evaluation references the Use and Market Report and 

Preliminary Information on Manufacturing, Processing, Distribution, 

Use, and Disposal: TCE (U.S. EPA, 2017c), but the report does not 

describe how specific consumer products were identified. It is not 

clear when this report was updated. 

¶ The draft risk evaluation does not describe in enough detail and 

specificity how comprehensive and systematic the search was for this 

information. On p. 142, the draft risk evaluation states: ñAdditional 

online research was undertaken following problem formulation to 

confirm TCE concentrations and compile a comprehensive list of 

products that may be available to consumers for household use.ò 

What kind of ñonline researchò was performed?  

¶ Similarly, on p. 179 the statement: ñAdditional sources of product 
information were evaluated, including the NIH Household Product 

Survey and EPAôs Chemical and Products Database (CPDat), as well 

as available product labels and safety data sheets (SDSs)ò does not 

provide enough details to know how comprehensive and systematic 

the search was. A Committee member noted that the National 

Institutes of Health (NIH) Household Product Survey is no longer 

maintained by the NIH, and wondered what steps are being taken 

going forward to ensure that products are identified in a systematic 

and comprehensive manner. 

supplement information from these databases, 

including internet searches for consumer 

products. In addition, the Risk Evaluation notes 

that EPA made use of public meetings, and 

meetings with companies, industry groups, 

chemical users and other stakeholders to aid in 

identifying conditions of use and verifying 

conditions of use identified by the EPA. 

Statements in the Risk Evaluation implying 

ñAdditional online researchò or ñAdditional 

sourcesò conducted after Problem Formulation 

have been rewritten to clarify that research 

subsequent to Problem Formulation was 

conducted to confirm information identified in 

prior searches. 

 

There are limited available product databases 

and they are not necessarily complete nor 

consistently updated and general internet 

searches cannot guarantee entirely 

comprehensive product identification. Therefore, 

it is possible that the entire universe of products 

may not have been identified, or that certain 

changes in the universe of products may not 

have been captured, due to market changes or 

research limitations.  EPA has added language 

clarifying this in Section 3.2.7.2 of the Risk 

Evaluation. 

SACC SACC COMMENTS:  

¶ It is unclear if the IRTA (2007) report is a good proxy for TCE-based 

spot remover, as the product was prohibited by California Air 

Resources Board (CARB, 2019) for that use in 2012. Additional 

products may have also been reformulated in part due to California 

 

The IRTA (2007) study was used to develop (for 

CalEPA and EPA Region IX) annual per-site use 

rate information for an occupational exposure 

scenario as described in section 2.14.3.3.2 of the 
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Proposition 65.  

¶ Another Committee member noted that a surrogate product is used 

for film cleaner and toner aid use scenarios, but a simple Google 

internet search reveals the commercial availability of TCE-

containing film cleaners (i.e., brands such as Edwal, Tetenal, etc.) 

both in liquid and spray forms, and toner aid (e.g., brand Sprayway; 

SDS online; see example: 

http://www.spraywayinc.com/content/toner-aide). 

Supplemental Information File Environmental 

Releases and Occupational Exposure 

Assessment (Inhalation Exposure Assessment 

Results Using Modeling ï Spot Cleaning).  

 

All weight fractions used in this evaluation are 

derived from SDSs for actual TCE-containing 

products. The ñsurrogate product dataò used 

from Westat represent the most current, 

nationally relevant data source available for a 

range of the evaluated conditions of use, namely 

for data on length of time a product was used, 

the room of use, and the mass of product used. 

These durations and amounts are intended to 

cover the spectrum of possible users ranging 

from low to high intensity users as described in 

the document.  

SACC SACC COMMENTS:  

Recommendation: Reexamine the pepper spray use scenario. 

¶ Committee members indicated that it is unclear whether any of the 

pepper spray products remain available in the consumer market. It is 

not clear what efforts were taken to ensure the scenario described on 

p. 148, footnote 12 in Table 2-28 is reflective of actual usage. EPA 

needs to verify and/or determine the concentration of the existing 

pepper spray products, and review if this and other product use 

patterns appear reasonable. 

¶ Another Committee member considered the assumption of only one 

gun in the gun scrubber use scenario not well justified and not 

sufficiently conservative.  

 

EPA has updated the pepper spray scenario to 

include additional variance in user intensity 

scenarios based on different mass inputs (Table 

2-29), resulting in addition of two additional 

scenarios reflective of a higher use amount. 

 

EPA acknowledges that variability exists in 

modeling assumptions of user scenarios for gun 

scrubber. As stated in Section 2.3.2.6.2, ñthis 

mass input may not appropriately capture 

consumers cleaning multiple guns in a dayé.ò 

While the Westat product category does not 

align closely with this specific use, the duration 

data was deemed reasonable for modeling. 

SACC SACC COMMENTS:   
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One Committee member suggested including TCE inhalant as a 

consumer exposure. However, other members indicated that intentional 

misuse of products is not considered a COU under TSCA. 

EPA would not generally consider intentional 

misuses (e.g., inhalant abuse), as a ñknownò or 

ñreasonably foreseenò activity. Without this 

exclusion, the concept of ñconditions of useò 

would likely result in no meaningful limitation 

on EPA risk evaluations, and risk evaluations 

could present unmanageable challengesðan 

outcome that EPA does not expect Congress 

intended. 

56, 108 PUBLIC COMMENTS:  

EPA excludes ñpaints and coatings for consumer useò but continues to 

analyze these COUs in the industrial and commercial context. 

¶ EPA should analyze consumer uses in these circumstances. TCEôs 
use in the industrial and commercial context makes it at least 

reasonably foreseen that TCE is, or could be, used in the same 

manner in the consumer context. Even where a product is ñlabeled 

for industrial use,ò it may be reasonably foreseeable that the product 

may ultimately be used by a consumer.  

During the SACC meeting, EPA explained that the exclusion was due to 

EPAôs promulgation of a SNUR on certain consumer uses of TCE, 

implying that the SNUR prohibits consumer use of TCE in paints and 

coatings. This is untrue; the SNUR does not place any restrictions on 

such use; any actual restriction would require further Agency action 

subsequent to review. 

¶ The existence of a SNUR is insufficient to conclude that these uses 

will not occur or are not ñreasonably foreseeable. 

¶ EPA has not adequately shown that these circumstances are not 

ñreasonably foreseenò COUs. 

¶ Even if a ban on TCEôs use in such consumer products were in place, 
absent specific steps to ensure that consumers cannot gain access to 

products intended for industrial or commercial uses, such use would 

still be ñreasonably foreseen.ò 

¶ Non-occupational bystanders may be exposed to industrial or 

 

EPA does not believe that paints and coatings 

for consumer use contain TCE. EPA did not  

identify any paint and coating products currently 

containing TCE through the searches of the 

internet, databases, and other sources used to 

identify uses and does not consider it an ongoing 

use. Furthermore, EPA developed a Significant 

New Use Rule (SNUR) on TCE in Certain 

Consumer Products (81 FR 20535) that was 

cited in the Problem Formulation for TCE. 

Persons subject to the SNUR are required to 

notify EPA at least 90 days before commencing 

any manufacturing or processing of TCE for a 

significant new use, including manufacture or 

processing of TCE for use in paints and coatings 

for consumer use. The required Significant New 

Use Notification (SNUN) provides EPA with the 

opportunity to evaluate the intended use. If EPA 

finds upon review of the Significant New Use 

Notice (SNUN) that the significant new use 

presents or may present an unreasonable risk (or 

if there is insufficient information to permit a 

reasoned evaluation of the health and 

https://www.federalregister.gov/documents/2016/04/08/2016-08152/trichloroethylene-significant-new-use-rule
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commercial uses of paints and coatings containing TCE during 

regular use, e.g., during painting of residential spaces or houses or 

other buildings. 

¶ EPA cannot evade their duty by limiting its analysis to COU with 

evidence of current, ongoing use ï such an interpretation limits 

EPAôs analysis to ñknownò uses. 

environmental effects of the significant new 

use), then EPA would take action under TSCA 

section 5(e) or (f) to the extent necessary to 

protect against unreasonable risk. EPA is only 

including use of TCE in industrial and 

commercial paints and coatings as a condition of 

use for TCE. 

 

Because U.S. EPA 2014 was developed prior to 

the SNUR and proposed rules for the ban of 

TCE in certain uses, it does not reflect ay market 

changes that may have occurred subsequent to 

its preparation. 

 

Finally, the Use and Market Report states that 

the list of products containing TCE within the 

report is not exhaustive and has not been 

updated. The Use and Market Report is meant to 

provide examples of products that contain TCE 

and their formulations where possible. 

SACC SACC COMMENTS:  

Recommendation: Clarify whether consumer paints and coatings no 

longer contain TCE. 

It is not clear if referenced U.S. EPA (2014) is reflective of likely market 

changes since the significant new use rule (SNUR) on consumer uses for 

TCE was implemented as well as the proposed rules for the ban of 

aerosol and vapor degreasing.  

Based upon a review of the 33 reported commercial, industrial, and 

consumer products listed in the Market and Use Report, 17 appear valid, 

2 appear to no longer exist, and 13 are unclear as to current status. In 

addition, there are products that have not been captured in the draft risk 

evaluation. For example, the previously cited hoof polish product now is 

labeled as óextremely flammableô and has likely been reformulated, and 

Berryman Products appears to have products formulated with TCE 

(www.berrymanproducts.com). 

108 PUBLIC COMMENTS:  

EPA excludes the oral route of exposure for consumers despite 

acknowledging potential for exposure via hand-to-mouth patterns. 

 

As stated in the footnotes for Figure 1-5, mists 

of TCE will likely be rapidly absorbed in the 

respiratory tract or evaporate and not result in an 

oral exposure. Although less likely given the 

physical-chemical properties, oral exposure may 

also occur from incidental ingestion of residue 

on hand/body. Because oral exposure would be a 

very minor pathway relative to dermal and 

inhalation exposure. 

108 PUBLIC COMMENTS:   
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EPA excludes exposure to consumers from disposal. Congress 

consciously decided to specify that ñdisposalò is a COU under TSCA. 

EPA evaluated and considered the impact of 

existing laws and regulations (e.g., regulations 

on landfill disposal, design, and operations) in 

the problem formulation step to determine what, 

if any future analysis might be necessary as part 

of the risk evaluation. During problem 

formulation EPA analyzed the TRI data and 

examined the definitions of elements in the TRI 

data to determine the level of confidence that a 

release would result from certain types of 

disposal to land (e.g., RCRA Subtitle C 

hazardous landfill and Class I underground 

Injection wells) and incineration. EPA also 

examined how TCE is treated at industrial 

facilities. EPA did not include emissions to 

ambient air from commercial and industrial 

stationary sources, which are under the 

jurisdiction of and addressed by Section 112 of 

the Clean Air Act. EPA did not include 

emissions to ambient air from municipal and 

industrial waste incineration and energy 

recovery units in the risk evaluation, as they are 

regulated under section 129 of the Clean Air 

Act. EPA did not include disposal to 

underground injection, RCRA Subtitle C 

hazardous waste landfills, RCRA Subtitle D 

municipal solid waste (MSW) landfills, and on-

site releases to land from industrial non-

hazardous waste and construction/demolition 

waste landfills in this Risk Evaluation. These 

methods of disposal fall under the jurisdiction of 

and are addressed by other EPA-administered 

statutes and associated regulatory programs. 
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47 PUBLIC COMMENTS:  

One consumer COU was excluded from the final list (lace wig and hair 

extension glues) because, after consultation with the FDA, it was 

determined that it falls outside the scope of EPAôs jurisdiction. 

¶ This does not mean that exposure attendant to that use should be 

excluded from the exposure assessments for consumers in the 

relevant subpopulation. 

 

Under TSCA § 3(2)(B)(vi), the definition of 

ñchemical substanceò does not include  ñany 

food, food additive drug, cosmetic, or device (as 

such terms are defined in section 201 of the 

Federal Food, Drug, and Cosmetic Act) when 

manufactured, processed, or distributed in 

commerce for use as a food, food additive, drug, 

cosmetic, or device.ò EPA has concluded that 

lace wig and hair glue is used as a cosmetic, and 

has concluded that this use falls within the 

aforementioned definitional exclusion and is not 

a ñchemical substanceò under TSCA. 

47 PUBLIC COMMENTS:  

The current assessment included three consumer uses that had been 

excluded from the 2014 TCE Risk Assessment list. 

¶ This is seen to be a wise choice because these three COUs were 

determined to pose an unreasonable risk to consumers and also to 

bystanders, and, therefore, are targets for risk management, most 

appropriately a ban on all those uses. 

 

EPA acknowledges this comment. 

99 PUBLIC COMMENTS:  

EPA concedes that its risk estimates for consumers may be understated 

because they do not take into account the continuous presence of TCE in 

outdoor and indoor air. 

 

EPA acknowledges this comment and agrees 

there may be an underestimation of risk. 

Additional discussion of this underestimation is 

found in Sections 2.3.2.6.1 and 4.4.2. 

Consumers: Additional consumer data considerations 

SACC SACC COMMENTS:  

Recommendation: Consider exploring the wealth of information 

available in the internet on do-it-yourself (DIY), hobbies, and home-

based production of items for sale to get more data on products used by 

consumers who are likely high-frequency users. 

Although the Committee could not identify additional sources of data for 

specific COU and was not aware of any specific databases, it is likely 

 

As noted in the document entitled EPAôs 

Responses to Public Comments Received on the 

Scope Documents for the First Ten Chemicals 

for Risk Evaluation under TSCA (EPA-HQ-

OPPT-2016-0723-0067), EPA conducted 

extensive and varied data gathering activities for 

https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0723-0067
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0723-0067
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that these data exist. Some of the large general population exposure 

assessment studies cited in the draft risk evaluation also administered 

questionnaires about residential activity patterns and the use of some 

types of products. This literature could be explored to obtain information 

on product type use, though not specific products. 

each of the first 10 chemicals, including:  

¶ Extensive and transparent searches of 

public databases and sources of scientific 

literature, government and industry sector 

or other reports;  

¶ Searches of EPA TSCA 8(e), Chemical 

Data Reporting, and other EPA information 

holdings; and CBI submission holdings;  

¶ Searches for Safety Data Sheets (SDSs) 

using the internet, EPA Chemical and 

Product Categories (CPCat) data, the 

National Institute for Health's (NIH) 

Household Product Database, and other 

resources in which SDS could be found; 

¶ Preparation of a market analysis using 

proprietary databases and repositories; 

¶ Outreach meetings with chemical 

manufacturers, processors, chemical users, 

non-governmental organizations, trade 

organizations, and other experts, including 

other State and Federal Agencies (e.g., Dept 

of Defense, NASA, OSHA, NIOSH, FDA 

and CPSC); and 

EPA published conditions of use documents, 

scope documents, and problem formulation 

documents to solicit information generally from 

industry, nongovernmental organizations, and 

the public. 

SACC SACC COMMENTS:   

EPA has conducted public outreach and 
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Recommendation: Scrutinize the products included in the ATSDR 

(2019) Toxicological Profile for TCE content or reformulation. 

¶ A member of the Committee indicated that the ATSDR (2019) 

Toxicological Profile for TCE included typewriter correction fluid, 

drain cleaners, spray paint, and paint strippers as uses. These should 

be considered. It is not clear in the draft risk evaluation whether all 

products included in the Toxicological Profile underwent careful 

scrutiny (revalidation) by EPA. 

literature searches to collect information about 

trichloroethyleneôs conditions of use and has 

reviewed reasonably available information 

obtained or possessed by EPA concerning 

activities associated with trichloroethylene, 

including information on uses in the ATSDR 

Toxicological Profile. The conditions of use 

included in the risk evaluation include uses for 

which manufacturing, processing, or distribution 

in commerce is intended, known to be occurring, 

or reasonably foreseen to occur.  

 

SACC, 

108 

SACC COMM ENTS: 

Recommendation: Consider updating the Westat survey data (U.S. EPA, 

1987) to verify that use patterns and building-related parameters reflect 

current consumer use patterns and housing construction. 

The committee was unanimous that at least some consumer use patterns 

are likely to have changed since the survey data was collected. The size 

of homes has also changed with a trend to larger homes and more open 

floor designs, as to increasingly tighter structures that may affect air 

exchange rates. 

 

Conducting a national survey of consumer uses 

and behaviors was infeasible to support the TCE 

risk evaluations. Absent a time-consuming 

update, the data used from Westat still represent 

the most current, nationally relevant data source 

available for a range of the evaluated conditions 

of use. EPA notes there are limitations and 

uncertainties associated with this Westat dataset.  

Consumers: EPA should consider chronic scenarios for consumer exposure 

SACC, 

99, 108 

SACC COMMENTS:  

Recommendation: Characterize TCE chronic risk to consumers and add 

a discussion of chronic non-cancer risks.  

The committee disagrees with EPAôs basis for their decision not to 

characterize chronic risks. Several Committee members suggested that 

some consumers are likely to be exposed more frequently and more 

pervasively to emissions from these products than indicated by the 

Westat survey data (U.S. EPA, 1987).  

¶ Certain high-exposed consumers (hobbyists, home businesses, etc.) 

are likely to use more than one TCE-containing product on the same 

 

Scenarios for conditions of use associated with 

products containing TCE include a wide range 

of usage intensities with ranges in weight 

fractions, time of use, and mass of product used. 

While the actual use of the product only occurs a 

single time during the evaluation period a given 

consumer user can encounter inhalation 

exposures during both the use period and also 

following use through the prescribed movement 
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day and/or multiple and consecutive days.  

¶ The Westat survey was unlikely to capture the true distribution of use 

frequency for high-end users (oversampling would be been required 

to obtain a reliable estimate of use patterns).  

¶ It is likely that contributions to indoor air concentrations (and, 

therefore, exposures) persist for longer periods of time than assumed 

by EPA from sources such as carpet spot cleaners and fabric sprays. 

Products stored in homes after use may emit low levels of chemical 

into the indoor atmosphere resulting in additional chronic exposure. 

 

SACC COMMENTS:  

Recommendation: The uncertainty in consumer risks from high-end 

periodic exposures combined with background air and water 

concentrations should be better characterized and if possible, sensitivity 

to assumptions and data uncertainties addressed. 

On p. 322, the draft risk evaluation indicates that risks cannot be ruled 

out for consumers exposed from high-end frequency of product use that 

is periodic. Associated risks could not be estimated due to the 

uncertainty in the extrapolation from continuous exposure studies in 

animals. The Committee expressed concern that periodic exposures 

combined with background exposures may leave consumers with higher 

risks than calculated in this draft risk evaluation. 

 

PUBLIC COMMENTS:  

¶ Other chronic users may be artists who work at home, home 

renovators, and consumers who maintain and repair vehicles.  

EPA could determine overall exposure levels from recurring consumer 

use of multiple TCE-containing consumer products and then estimate 

risks of cancer, developmental/reproductive toxicity, kidney effects, and 

immunotoxicity to consumers. 

about the house. 

 

EPA assumes that exposure is not chronic in 

nature, the assumption is discussed in Section 

2.3.2.2 of the Risk Evaluation. Chronic exposure 

scenarios resulting from long-term use of 

household consumer products were not 

evaluated as these events are likely to be 

relatively infrequent with short durations of use.  

This assumption is supported by product use 

frequencies reported within the Westat survey 

(1987) for evaluated conditions of use that give 

central tendency frequencies that were 

considered to be too low to create chronic risk 

concerns. In addition, the short half-life of the 

chemicals in the body does not result in 

significant accumulation between uses on 

different days. EPA directly identifies the 

uncertainties, such as the fact that exposure 

estimates may underestimate exposure to 

individuals who are involved with do-it-yourself 

projects as well as recognition that consumer 

practices are moving toward more do-it-yourself 

work. TSCA Section 6(b)(4)(F)(iv) instructs 

EPA to factor into TSCA risk evaluations ñthe 

likely duration, intensity, frequency, and number 

of exposures under the conditions of use.ò This 

suggests that activities for which duration, 

intensity, frequency, and number of exposures 

cannot be accurately predicted or calculated 

based on reasonably available information were 

not intended to be the focus of TSCA Risk 

Evaluation. Since reasonably available 

56, 108 PUBLIC COMMENTS:  

EPA assumes a single dermal exposure event per day for consumers.  

¶ This assumption is particularly problematic for ñdo-it-yourselfers,ò 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=1005969
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which EPA acknowledged may be exposed more than once per day. 

EPA fails to actually address this scenario in calculating exposure and 

risk estimates. 

information was not identified to inform these 

and other parameters, and as recognized by 

SACC the absence of data leaves it uncertain 

how to develop a worst-case scenario, storage of 

consumer products was not evaluated in this 

Risk Evaluation. 

56, 

108, 99 

PUBLIC COMMENTS:  

EPA fails to assess any chronic exposures to consumers despite 

acknowledging in the draft risk evaluation they are expected to occur. 

¶ EPA thus fails to address consumer risk for cancer, developmental 

toxicity, kidney effects, and immunotoxicity. 

¶ While chronic exposure may not be typical for consumers, EPAôs 
failure to assess DIY users as a ñpotentially exposed or susceptible 

subpopulationò is troubling, particularly because it considered DIY 

users as a sentinel exposure. 

EPAôs assumptions about consumer exposure are likely to significantly 

underestimate the risks they face. EPA needs to conduct a sensitivity 

analysis regarding these assumptions in the context of this risk 

evaluation, which is different than the sensitivity analysis EPA indicates 

was done on the model itself. 

49, 99 PUBLIC COMMENTS:  

EPAôs risk evaluation assumes that consumers only have acute exposure 

to TCE. However, the evidence of ongoing TCE concentrations in indoor 

air indicates that chronic exposure is also occurring and therefore 

consumers are at risk for cancer and other chronic health effects that 

EPA fails to address. 

¶ Since exposure to TCE in ambient air and contaminated drinking 

water is continuous, if EPA included these pathways, it could not 

limit its evaluation to acute risks to consumers, it would need to 

address long-term exposure scenarios. 

Consumers: Comments on Consumer Exposure Model (CEM) parameters/estimates; additional suggestions 

SACC SACC COMMENTS:  

Recommendation: Consider developing CEM exposure estimates for 

bystanders present in Zone 1 for scenarios where it is likely that the 

bystander could be in the same room as the user. 

 

EPA acknowledges that consumer bystanders 

were not assumed to be exposed in same room 

as the users. Additional language has been added 

to the uncertainty discussion in Section 2.3.2.6. 
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In the CEM model members of the Committee were concerned about the 

assumption that bystanders remain in Zone 2 while the product is in use, 

without providing adequate justification for this assumption, which could 

result in underestimation of bystander exposures. 

¶ One Committee member suggested that bystanders should be treated 

similarly to how ONUs are treated in the OESs, and was unclear why 

ñnear-fieldò and ñfar-fieldò zone assumptions could not be applied to 

consumer users and bystanders in the same room (in addition to the 

alternative of assuming the zones correspond to two separate rooms). 

EPA will consider this refinement to the 

consumer modeling approach for future 

evaluations. 

SACC SACC COMMENTS:  

Recommendation: Perform a sensitivity analysis on inputs to the 

consumer exposure model to address uncertainties in representativeness 

of model outputs. 

EPAôs conclusion that ñCertain inputs to which the (consumer exposure) 

model outputs are sensitive, such as zone volumes and airflow rates, 

were not varied across product-use scenarios. As a result, model 

outcomes for extreme circumstances such as a relatively large chemical 

mass in a relatively low-volume environment likely are not represented 

among the model outcomes. Such extreme outcomes are believed to lie 

near the upper end (e.g., at or above the 90th percentile) of the exposure 

distribution,ò represents a source of uncertainty, and the limited 

discussion provided to be inadequate. 

 

The overall CEM model had a sensitivity 

analysis conducted for evaluation of which 

scenario specific inputs influenced inhalation 

and dermal exposure results. Within this section, 

EPA describe that the full description of this 

sensitivity analysis is available in Appendix C of 

the CEM Userôs Guide (U.S. EPA, 2019a). As 

described in Appendix C, elasticity was 

evaluated by altering model input parameters by 

a 10% increase. Due to the number of 

parameters evaluated, the calculated elasticities 

are not included in the risk evaluation but are 

available for review in Tables D2-D8 and Figures 

D1-D15 in Appendix C of the Userôs Guide 

available here: 

https://www.epa.gov/sites/production/files/2017-

06/documents/cem_user_guide_appendices.pdf . 

Appropriateness of exposure uncertainty discussion 

SACC SACC COMMENTS:  

Recommendation: Discuss all of the biases and uncertainties inherent in 

OSHA and non-OSHA, and foreign monitoring data for exposure 

estimation. 

¶ In particular, German data were used as a surrogate for unloading 

 

EPA identifies the uncertainty of 

representativeness as a primary uncertainty for 

each occupational exposure scenario that 

includes monitoring data. The Uncertainties 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5205098
https://www.epa.gov/sites/production/files/2017-06/documents/cem_user_guide_appendices.pdf
https://www.epa.gov/sites/production/files/2017-06/documents/cem_user_guide_appendices.pdf
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and repacking, and degreasing. There is potential for exposures in 

Germany to be lower because of tighter controls in response to the 

stricter occupational exposure regulations. This issue and 

corresponding limitation of using the German data should be 

specifically discussed. 

section 4.3.2.1 provides detailed discussion of 

this potential bias and notes that limited data sets 

may potentially underestimate or overestimate 

exposures. Foreign data is scored following the 

data quality ratings in EPAôs Application of 

Systematic Review in TSCA Risk Evaluations. 

103 PUBLIC COMMENTS:  

EPA should provide additional discussion of the uncertainty in the 

occupational dermal scenarios. 

 

Uncertainty in dermal exposure estimates is 

included in Sections 2.3.2.7 and 4.3.2.3 of the 

Risk Evaluation. 

80 PUBLIC COMMENTS:  

EPA should develop uncertainty estimation methods to define potential 

distributions of PPE usage and performance. These distributions should 

then be included as parameters in the Monte Carlo occupational exposure 

assessment modeling. Several studies have proposed methods for 

characterizing uncertainty in respirator performance and usage. 

 

EPA appreciates the comment and may consider 

potential distributions of PPE usage and 

performance as data availability allows.  

Appropriateness of exposure confidence ratings 

SACC SACC COMMENTS:  

Recommendation: Provide more detail on the confidence ratings used in 

the tables for inhalation and dermal exposures. 

¶ Committee members liked the framework of variability and 

uncertainty for presenting strengths and limitations in risk 

characterization estimates for consumers. However, it is unclear how 

the final confidence levels are derived. Footnotes in Tables 2-71 and 

2-72 do not provide enough detail to clarify the process that leads to 

a high, moderate or low confidence for each specific component of 

the risk characterization and consumer use in these tables.  

¶ One Committee member noted that statements such as: ñThe 
exposure durations modeled could exceed the duration of such 

dermal contact, therefore, the higher-end durations may result in an 

overestimation of dermal exposureò should acknowledge the 

possibility of underestimation unless a specific reason is provided for 

why the potential error is one-sided. 

 

Tables 2-85 and 2-86 lay out the factors that 

contributed to the overall confidence rating for 

each exposure scenario evaluated, such as model 

application, default values, and user-selected 

inputs (e.g., mass, duration, weight fraction, and 

room of use). Consideration of the confidence in 

each of these displayed factors underlies the 

overall confidence score in a scenario. 

 

Section 2.3.2.7 discuss sources of uncertainty 

and assumptions that may lead to overestimation 

and underestimation of exposure.  

https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/application-systematic-review-tsca-risk-evaluations
https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/application-systematic-review-tsca-risk-evaluations
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56, 108 PUBLIC COMMENTS:  

The errors in EPAôs characterization of exposure monitoring systematic 

review ratings call into question EPAôs ultimate ñoverall confidenceò 

ratings for the inhalation exposure estimates presented in Table 2-26  

 

EPA is in the process of seeking peer review of 

its Systematic Review protocol, and the 

confidence rating system may be addressed in 

future updates. 

Exposure ï other 

56, 108 PUBLIC COMMENTS:  

EPA did not establish that the exposures it analyzed represent the 

ñplausible upper bound of exposure relative to all other exposuresò 

within the relevant categories. 

 

The purpose of risk evaluation under TSCA is 

ñto determine whether a chemical substance 

presents an unreasonable risk of injury to health 

or the environment, without consideration of 

costs or other nonrisk factors, including an 

unreasonable risk to a potentially exposed or 

susceptible subpopulation identified as relevant 

to the risk evaluation by the Administrator, 

under the conditions of use.ò TSCA section 

6(b)(4)(A). EPA described background exposure 

in the uncertainties section acknowledging that 

the risk estimations in the Risk Evaluation may 

be underestimations, because background 

exposures and risk are not incorporated into the 

risk estimations for each COU.  

47 PUBLIC COMMENTS:  

TCE exposure assessments and risk determinations should take into 

account cumulative exposures to perchloroethylene (and to the other 

chlorinated compounds listed in Table 3.4) where metabolites, endpoints, 

COUs, and ambient exposures co-exist. TCEôs and perchloroethyleneôs 

COUs have significant potential for overlap; their COU categories are 

virtually identical as are many of the subcategories. 

 

TSCA section 6(b)(4)(F)(ii) directs EPA to 

ñdescribe whether aggregate or sentinel 

exposures to a chemical substance under the 

conditions of use were considered, and the basis 

for that considerationò in risk evaluations. EPA 

defines aggregate exposures as the combined 

exposures to an individual from a single 

chemical substance across multiple routes (i.e., 

dermal, inhalation, or oral) and across multiple 

pathways (i.e., exposure from different sources). 
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40 CFR 702.33. EPA defines sentinel exposures 

as the exposure from a single chemical 

substance that represents the plausible upper 

bound of exposure relative to all other exposures 

within a broad category of similar or related 

exposures. 40 CFR 702.33. EPA considered the 

reasonably available information and used the 

best available science to determine whether to 

consider aggregate or sentinel exposures for a 

particular chemical. EPA has determined that 

using the high-end risk estimate for inhalation 

and dermal risks separately as the basis for the 

unreasonable risk determination is a best 

available science approach. There is low 

confidence in the result of aggregating the 

dermal and inhalation risks for this chemical if 

EPA uses an additive approach, due to the 

uncertainty in the data. EPA does not have data 

that could be reliably modeled into the 

aggregate, which would be a more accurate 

approach than adding, such as through a PBPK 

model. Using an additive approach to aggregate 

risk in this case would result in an overestimate 

of risk. Given all the limitations that exist with 

the data, EPAôs approach is the best available 

approach. 

56 PUBLIC CO MMENTS:  

EPA dismisses unreasonable risk based on bias assessment of exposure 

estimates by choosing only to emphasize the potential for data sources to 

overestimate exposure, while ignoring the potential for similar factors to 

underestimate exposures.  

 

EPA considered the weight of scientific 

evidence and presented its assessment of 

direction of uncertainty for exposure estimates in 

Sections 2.3.1.3 and 2.3.2.6. 
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5. Human Health Hazard 
Human Health Hazard 

Charge Question 5.1: EPA performed a weight of evidence assessment for the endpoint of developmental cardiac defects based on 

available epidemiological, in vivo animal, and mechanistic data. EPA concluded that the available literature supported positive 

overall evidence that TCE may produce cardiac effects in humans (Section 3.2.4.1.6 and Appendix G.2); however cardiac defects 

after developmental exposure were not observed consistently across the available in vivo animal studies. The Charles River 

dissection methodology differed from Johnson et. al. (2003), resulting in reduced sensitivity to the full range of cardiac defects 

compared to Johnson et al. (2003) and other studies. Therefore, EPA concluded that the Charles River study did not adequately 

recapitulate the methodology of the Johnson et al. (2003) study. Please comment on EPAôs Weight of Evidence (WOE) analysis 

approach and conclusions for this endpoint, including EPAôs analysis of the Charles River (2019) and Dawson (1993)/Johnson 

(2003) studies. 

Charge Question 5.2: Please comment on the assumptions, strengths and weaknesses of the dose-response approaches used to 

estimate the non-cancer risks to workers, occupational non-users, and consumers. Please also comment on whether EPA 

sufficiently justified its selections of BMRs for BMD modeling results and uncertainty factor values in deriving the PODs and 

benchmark margin of exposures (MOEs) (Sections 3.2.5.3.2 and 3.2.5.3.3). As part of this discussion, please comment on EPAôs 

justification for selecting a 1% BMR for the cardiac malformation endpoint based on the severity of the endpoint (i.e., potential 

mortality). 

Charge Question 5.3: EPA determined that the immune effects from Selgrade and Gilmour (2010) represent the best 

representative dataset to use for evaluating acute effects and the autoimmunity effects from Keil et al (2009) represent the best data 

set to use for evaluating chronic non-cancer effects (Section 3.2.6.4). 

a. Please comment on EPAôs selection of these studies as the best representative endpoints, including consideration of the POD 

derivation and benchmark MOEs. 

b. EPA did not input the data on response to pulmonary infection from Selgrade and Gilmour (2010) into the TCE PBPK model 

due to uncertainty over the proper dose metric to be used. Therefore, EPA relied on standard methods for cross-species scaling 

(i.e., blood:air partition coefficient for HEC, allometric scaling for HED) and accordingly reduced the default 10X UFA 

uncertainty factor to 3 (see Section 3.2.5.3.2). Please comment on whether this approach is appropriate and whether the UF is 

sufficient. 

c. EPA acknowledges that in using the Keil et al (2009) study, EPA is relying upon an early clinical marker to account for 

susceptibilities, and the endpoint is a precursor to adverse effects for autoimmunity. This LOAEL was considered in this context 

and the LOAEL to NOAEL uncertainty factor was reduced from 10 to 3X. In light of this, please comment on EPAôs use of a 3x 

Uncertainty Factor for human variability and LOAEL to NOAEL extrapolation. 

Charge Question 5.4: EPA performed a meta-analysis on the published database for liver cancer, kidney cancer, and non-Hodgkins 

lymphoma (NHL), concluding that there was a statistically significant association between TCE exposure and all three cancers when 
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accounting for various sensitivity analyses. Please comment on EPAôs methodology and conclusions (Sections 3.2.4.2.1 and 

Appendix H). 

Charge Question 5.5: For the cancer dose-response assessment, EPA derived an inhalation unit risk (IUR) and oral cancer slope 

factor (OSF) based on epidemiological kidney cancer data from Charbotel et al, 2006, adjusted upward to also account for the 

relative contribution of NHL and liver cancer. Per EPA Guidelines for Carcinogen Risk Assessment, overall, the totality of the 

available data/information and the WOE analysis for the cancer endpoint was sufficient to support a linear non-threshold model 

(Section 3.2.4.2.2). Please comment whether the cancer hazard assessment has adequately described the methodology and 

justification for the cancer dose-response approach, including the use of a linear model and the adjustments made for the other 

tumor sites (Section 3.2.5.3.4). 

Charge Question 5.6: Please comment on EPAôs application of the PBPK model to the dose-response analysis for all endpoints. 

Was the selection of dose metrics and percentile output selection appropriate when considering the sensitivity, uncertainty, and 

variability of the data (Sections 3.2.2 and 3.2.5)? 

Charge Question 5.7: Have the most scientifically robust critical health effects and corresponding PODs been identified for 

TCE? Are there additional data regarding other health effects for TCE that EPA needs to consider? If data gaps exist in the TCE 

database, how could the uncertainty about sensitive health effects and critical windows of exposure be better accounted for in the 

risk characterization (Sections 3.2 and 4.3.2)? 

Charge Question 5.8: Please comment on any other aspects of the human health hazard assessment that have not been discussed, 

including the data quality evaluation and the characterization of all assumptions and uncertainties (Section 3.2). 

# 
Summary of Comments for Specific Issues Related to Charge 

Question 5 
EPA/OPPT Response 

Johnson et al. (2003)  

SACC SACC COMMENTS:  

Committee members had differences in opinion concerning the adequacy 

of the Dawson/Johnson studies. These studies have several significant 

problems in their design and execution despite being scored as medium 

quality. For example, Johnson et al. (2003) used pooled data for controls 

from multiple experiments conducted over 6 years. Some members felt 

this study lacked credibility and should not be relied on by EPA. Several 

Committee members commented that Johnson et al. (2003) reported 

adverse cardiac effects at TCE exposure levels that were orders of 

magnitude lower than no-effect levels of other investigators. Other 

Committee members said it seems premature to completely dismiss 

Johnson et al. (2003), given that there are cardiac malformations (1-2 per 

 

In considering the conflicting evidence and 

varied opinions concerning the validity and 

relevance of the cardiac heart defects (CHD) 

database, EPA has added text throughout the RE 

(Appendix F.1, Section 3.2.4.1.6, Section 

3.2.5.3.1, Section 3.2.5.1.6, and Section 3.2.6.1) 

acknowledging the uncertainties associated with 

this endpoint. EPA acknowledges that while 

there is qualitative support for the endpoint, 

based on uncertainties in the dose-response for 

this endpoint and other considerations EPA has 
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1,000) in humans that are of unknown etiology. Another Committee 

member opined that EPA came to an appropriate conclusion after 

assessing the strengths and weaknesses of the Dawson/Johnson studies. 

Another member felt that it might not be possible to reach consensus. 

The Committee recognized that no systematic review can definitively 

answer the question of whether the issues with this study are severe 

enough to disallow its use in setting a non-cancer POD. Reasonable 

scientists have differed on this, and two reviews came to opposite 

conclusions. Wikoff et al. (2018) reviewed Johnson et al. (2003) and 

determined it was ñnot sufficiently reliable for the development of 

toxicity reference values.ò Makris et al. (2016) reviewed all the evidence 

for developmental cardiac effects and determined that Johnson et al. 

(2003) is ñsuitable for hazard characterization and reference value 

derivation.ò 

selected immune endpoints as the best overall 

endpoints for risk conclusions (Sections 

3.2.5.4.1, 3.2.6.1.1). However, various 

biological factors may lead to increased 

susceptibility to CHDs, (e.g., maternal age). 

Therefore, CHDs are now classified as a PESS 

consideration and the associated POD and risk 

estimates are included in the RE in consideration 

of PESS groups. However, based on 

uncertainties in the dose-response for this 

endpoint and other considerations, EPA has 

selected immune endpoints as the best overall 

endpoints for risk conclusions (Sections 

3.2.5.4.1, 3.2.6.1.1). 

108, 99 PUBLIC COMMENTS:  

The Johnson et al. (2003) study is valid and appropriate for the 

derivation of toxicity values and risk estimates. This study has been 

repeatedly vetted, reviewed, and discussed by EPA and peer reviewers in 

previous assessments, including its limitations; in each case, the study 

was found to be sufficient for hazard identification and dose-response 

analysis. Its results are also wholly consistent with the findings of many 

other studies ï including human, in vitro and in vivo studies ï that also 

indicate congenital heart defects resulting from TCE exposure (see 

Makris et al., 2016; Runyan et al., 2019). 

105 PUBLIC COMMENTS:  

The Johnson et al. (2003) study provides relevant and positive evidence 

of that TCE can induce fetal heart defects and should not be discounted. 

¶ While there may be issues with the dose-response in the fetal heart 

defect study (Johnson et al., 2003), the WOE for fetal heart defects 

makes this an important developmental endpoint that should be 

considered in the quantitative assessment of the health hazards of 

TCE. 

¶ There is evidence from studies besides Johnson et al. (2003) that 
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TCE-induced developmental cardiac toxicity effects may follow a 

non-monotonic dose response relationship, in which lower doses can 

produce greater effects than higher doses. In a recent mechanistic 

study on TCE-induced changes in gene transcription in the 

developing heart, a non-monotonic dose response was observed, and 

this is consistent with findings in other studies (Chen et al., 2020 and 

references within). 

99 PUBLIC COMMENTS:  

EPA classifies Johnson et al. (2003) as ñmedium qualityò and suitable 

for use in risk determinations. The authors have responded in detail to 

the industry concerns, and reliance on the study is based on a careful 

review of this additional information. The study is essential for dose-

response assessment without which calculation of MOEs for this 

endpoint would be impossible. 

80 PUBLIC COMMENTS:  

Cal/OSHA notes that while the SACC, in its discussion of fetal cardiac 

malformations on March 26, found both the Johnson et al. (2003) and 

Charles River Laboratory (CRL) studies problematic for dose response 

modeling, most committee members indicated that the Johnson et al. 

(2003) study was adequate for hazard assessment. 

99 PUBLIC COMMENTS:  

The 2016 EPA updated WOE assessment (Makris et al., 2016) reviewed 

available scientific literature on TCE developmental cardiac defects, 

reporting on the quality, strengths, and limitations of the available 

studies. This review concluded that the Johnson studies, augmented by 

detailed additional information about study design and conduct, were 

sufficient for dose-response analysis and determinations of risk.  

The study was considered suitable for use in deriving a POD. 

¶ The study has an appropriate design, was conducted by a relevant 

route of exposure (drinking water), covered the entire period of 

gestation covering the developmental window for the initiation of 

cardiac defects, and tested multiple exposure levels. 

¶ It had a robust, statistically significant dose-response relationship. 



Page 181 of 408 

Also, the highest dose lies at the lower end of doses that elicited 

substantial responses in other studies. Thus, ña hypothesis that the 

Johnson data represent a false positive or an anomalous dose-

response pattern seems implausible, based on trend tests and 

comparison with studies that used higher doses.ò 

Makris et al. (2016) also addressed many of the concerns brought against 

the Johnson et al. (2003) study. 

¶ Based on a detailed methodological comparison of Johnson/Dawson 

and negative animal studies, differences in study methods (e.g., route 

of exposure, vehicle, animal source or strain, or other factors) may 

have contributed to differences in the detection of cardiac 

malformations [between studies]. 

¶ Concerns about variability among litters were resolved in the method 

for data analysis: ñThe possibility of increased variability among 

litters due to temporal drift and perhaps other factors across time 

(overdispersion), was dealt with by using a standard method for 

clustered data. The dose-response trend was found to be highly 

significant after adjusting for overdispersion. Because the maximal 

observed response was 10%, models with plateaus of less than 100% 

were investigated and were found to not substantially change the 

general conclusions and results. Confidence in the dose-response 

relationship is supported by the increasing trend in response and by 

metabolite studies that demonstrate findings at higher dose levels.ò 

108 PUBLIC COMMENTS:  

Criticisms of the Johnson et al. (2003) study were discussed in the SACC 

meeting. Although some issues were identified, most members indicated 

that the Johnson et al. (2003) study was adequate for hazard assessment. 

¶ One SACC member noted that the combination of experimental data 

across several years (i.e., pooling) is common, and well-accepted in 

epidemiological studies. Another SACC member indicated that 

observing the same effects several years apart is similar to replication 

and should be viewed as a strength. 

¶ One SACC member stated that the use of tap water as the negative 
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control in one period of the experiment but the use of distilled water 

in another does not matter unless it can be demonstrated that one of 

these two types of water is directly causing the cardiac effects, which 

is highly unlikely. Another member highlighted that there is no 

plausible mechanism by which water would be responsible for 

cardiac defects. 

76, 79, 

103, 72 

PUBLIC COMMENTS:  

The Johnson et al. (2003) study has serious deficiencies that could not be 

corrected by the two published errata (Johnson, 2005, 2014) and one 

explanatory letter to the editor (Johnson et al., 2004). These diminish the 

reliability of the study for the purposes of risk assessment. 

¶ Potential maternal toxicity was not evaluated. Maternal clinical signs, 

body weights during gestation, and feed consumption were not 

reported; therefore, it is not possible to assess whether any of the 

fetal findings were secondary to maternal toxicity. 

¶ Potential developmental delay in the fetuses was not evaluated. Fetal 

weights were not reported, and it cannot be assessed whether any of 

the reported effects were due to the fetuses being at different stages 

of maturation than those in the control group. 

¶ ñLitter effectsò were not evaluated. Data were not recorded in a 

manner that allowed the laboratory to keep track of littermates. Data 

were not evaluated using the litter as the statistical unit. 

¶ Data regarding potential loss of TCE was not reported. Due to its 

high volatility, TCE likely was lost during the formulation of 

drinking water solutions, the transfer of formulations to water bottles, 

and during residence of the formulations on cages. In the CRL (2019) 

study, substantial TCE loss was observed and mitigated during 

formulation of water and transfer to bottles, indicating that this is a 

significant confounding factor. 

¶ In-life study was conducted over a 6-year period. The TCE treated 

groups and controls were not run concurrently, and the higher TCE 

dose groups were run 6 years prior to the lower TCE dose groups. 

Data for the higher TCE dose groups were first reported in Dawson 

 

Follow-up personal communications from the 

study author (Johnson, 2008) provided maternal 

body weight data that show no significant 

difference among treatment groups in body 

weight gain that would suggest overt maternal 

toxicity. 

 

Simple developmental delay would not be 

expected to lead to observations of specific 

cardiac defects. Hearts were assessed at the time 

of birth and incomplete development at the time 

of birth would itself be a major endpoint. 

 

EPA acknowledges this issue as an important 

limitation of the Johnson lab studies  in 

Appendix F.2.1 and Table_Apx F-1. 

 

(Johnson et al., 2003) provided data on average 

TCE loss across 24 hours, which was 

comparable or slightly less than the loss reported 

in (Charles River Laboratories, 2019). 

Substantial TCE loss would indicate that toxicity 

of TCE may have actually been underestimated, 

since any observed effects actually occurred at 

lower doses than nominally reported. 

 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=783484
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=700526
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5035313
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et al. (1993) in conjunction with data for 238 control fetuses (232 

control hearts). None of the combinations of controls reported in the 

Johnson et al. (2005) erratum, however, equate to this initial number 

of controls, bringing into question the overall record-keeping related 

to this study. The study did not have a positive retinoic acid control. 

¶ Reported doses were not verified. It is not clear how doses were 

determined. Water consumption was reported to have been 

monitored by treatment group and maternal body weights were not 

measured. Body weights in pregnant rats are dynamic, and therefore, 

dose estimations could be highly inaccurate. 

¶ It was not verified that TCE was absorbed into maternal blood.  

¶ Cardiac dissection used a novel methodology and evaluation of fetal 

hearts was performed using a non-standard procedure. 

The long duration of the study period is also 

acknowledged in Appendix F.2.1 and 

Table_Apx F-1. Some control experiments were 

run at the same time with treated groups, 

however both the authors and the Risk 

Evaluation acknowledge that data was pooled 

and compared from independent experiments. 

The number of controls at the time of (Dawson 

et al., 1993) publication may have included a 

partial group, however this is in fact an 

uncertainty that adds to the data reporting 

concerns, which are acknowledged in the Risk 

Evaluation. 

 

EPA agrees that doses were not analytically 

verified and this is an uncertainty that affects the 

precision of the dose-response analysis. This 

uncertainty applies to many studies however and 

does not exclude the positive results from 

consideration. 

 

Use of a novel dissection methodology that may 

have been more sensitive than traditional 

techniques is not a negative consideration. 

94 PUBLIC COMMENTS:  

The extent to which EPA appears to support Johnson et al. (2003) at the 

expense of a balanced scientific review is not only inconsistent with the 

requirements of the Lautenberg Act but violates the fundamental 

principles of science. 

¶ The Johnson et al. data has not been replicated by any other 

laboratory. California Office of Environmental Health Hazard 

Assessment (OEHHA) also rejected the study as deficient for 

regulatory consideration. 

 

EPA acknowledges that the original study 

publication would have scored lower than a 

medium in data quality, however EPA 

considered the reasonably available information 

for the set of studies in evaluating data quality. 

EPA determined that when accounting for 

subsequent errata and communications to EPA, 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=701708
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¶ The transparency problem and fact that an erratum had to be 

published should alone disqualify this as a study representing the 

ñbest available science.ò 

¶ Accepting the authorsô claim in the 2014 erratum that exposure times 

cannot be confirmed for substantial amounts of either control or 

treatment data, it can be presumed that it is impossible to reconstruct 

a calculation of per litter incidence of cardiac malformations that is 

appropriately matched to concurrent controls, an analysis generally 

accepted as essential to interpreting outcomes of developmental 

toxicity study findings. The lack of data availability and clarity 

sufficient to construct key analyses associated with a study should 

disqualify the use of that study for regulatory purposes. 

the overall strengths and limitations resulted in a 

study of medium quality.  

94 PUBLIC COMMENTS:  

In Johnson et al. (2003), the abnormalities in rats dosed at 1100 ppm 

(10.4%) were statistically higher than at 1.5 ppm (5.5%), but those dosed 

at 1.5 ppm were not statistically different from the controls. Thus, no 

meaningful dose-response relationship was observed in either treatment 

group. Data for the 1.5 and 1100 ppm dose groups from Dawson et al. 

(1993) was republished and control data from other studies were pooled 

to conclude that rats exposed to levels of TCE >250 ppb during 

pregnancy have increased incidences of cardiac malformations in their 

fetuses. This is an inappropriate statistical practice. 

 

A dose-response relationship does not require 

statistical significant at all tested doses. In the 

two highest doses of (Johnson et al., 2003) 

(originally published in (Dawson et al., 1993)), 

incidence of CHDs increases from 3.3% in 

controls to 5.5% in the lowest dose and 10.4% in 

the highest dose, a clear (albeit shallow) dose-

response. EPA used data from all controls and 

dose levels in conducting BMD modeling to 

obtain a POD based on a selected BMR and 

model fit. Therefore, the original study NOAEL 

as determined by authors was not relevant for 

the Risk Evaluation. 

79, 72 PUBLIC COMMENTS:  

Problems with the Johnson et al. (2003) dissection technique. 

¶ It requires fixation and manipulation, including immersion or 

flooding with a formalin-based fixative prior to examination, which 

can both shrink and stiffen fragile tissues, that may result in tissue 

damage.  

¶ The foramen ovale opening in the atrial septal wall poses a challenge 

 

Any artifacts from this dissection technique 

would be expected to be equally observed across 

all groups since the investigators were blinded 

and required unanimous confirmation of defects. 

While (Fisher et al., 2001) did not report a 

statistically significant increase in defects, it did 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=700526
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for examining the atrial septum before birth and supports why the 

recommended cardiac dissection methods in EPA guidelines do not 

require opening of the atria. 

¶ Some SACC members noted the dissection technique was also used 

in Fisher et al. (2001) which did not report a significant increase in 

fetal cardiac defects either with TCE, or with the metabolites, 

trichloroacetic acid (TCA) and dichloroacetic acid (DCA). 

report observations of the same set of defects 

observed in (Johnson et al., 2003) (Table_Apx 

F-6). The lack of statistical significance in 

Fisher et al. (2001) from TCE treatment may be 

due to the elevated incidence in controls, which 

used soybean oil instead of water. 

79 PUBLIC COMMENTS:  

Re. Johnson et al. (2005) EPA staff suggested to the SACC that, while 

none of the TCE exposure groups were tested at the same time, each 

exposure group did have a respective concurrent control group.  

¶ If there is evidence to support this claim, EPA has not shared this 

information with the public or the SACC. EPAôs claim regarding the 

inclusion of concurrent controls is not supported by information 

presented by staff in their most robust analysis. Specifically, as 

illustrated in Makris et al. (2016), none of the start dates of the 

control groups align with any of the four TCE exposure groups over 

the 6 years the various studies were conducted prior to the 

publication.  

¶ If EPA has identified original records that contradict the timing of 

the studies by Johnson et al. described by Makris et al., these should 

be made public. The post-hoc pooling of controls across time, 

including studies that did not involve TCE exposures, artificially 

inflates the statistical power making it prone to false positives based 

on apparent statistical significance. 

 

While control and treatment group experiments 

were not started or completed at the exact same 

time, there was substantial overlap in the 

timelines for many of the groups. EPA does 

acknowledge however that this is not standard 

practice and has included the issue as a 

significant limitation of the publication (see 

Table_Apx F-1).  

79 PUBLIC COMMENTS:  

Johnson et al. (2003) provided no documentation to support the claim of 

a 35 percent reduction of TCE levels in drinking water over a 24-hour 

period or indicate whether that reduction includes loses during 

preparation formulations as well as from the water bottle during the 24-

hour period. EPAôs analysis of the TCE losses in Johnson et al. appears 

to have misinterpreted the study reporting; the percentage difference 

between the initial and average concentrations are identical for each of 

 

EPA acknowledges this concern. In evaluation 

of Metric 7 for (Johnson et al., 2003), EPA 

states: ñThe rarity of obtaining almost identical 

measurements across doses is worth noting, 

however equal loss across dose groups mitigates 

concerns about dose-response, and may even 

suggest underestimation of toxicity depending 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=700526
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the dose groups, suggesting that the data reflect a general assumption 

about TCE losses rather than on empirical data. This concern should 

have been reflected in EPAôs study quality evaluation and scoring for 

this metric. 

on calculations.ò 

76 PUBLIC COMMENTS:  

The major focus of previous TCE assessments (Makris et al., 2016) was 

on the presence of ventricular septal defects (VSDs) in fetuses. In the 

current risk assessment, EPA has shifted focus to emphasize atrial septal 

defects. Atrial septal defects  were reported only in studies in which the 

fetal examinations were conducted by Dr. Johnson (Dawson et el., 1993; 

Fisher et al., 2001; Johnson et al., 2003). The occurrence of atrial septal 

defects in these studies appears to be sporadic. EPA studies (Smith et al., 

1989; Epstein et al., 1992) on metabolites of TCE, that used the sensitive 

Wilson sectioning technique, found no ADSs. The Johnson atrial septal 

defects, therefore, are suspected to be an artifact. The Johnson dissection 

procedure and the presence of fixative may have displaced tissue in some 

samples, explaining why atrial septal defects only occurred randomly in 

a few embryos. 

 

Any artifacts from this dissection technique 

would be expected to be equally observed across 

all groups since the investigators were blinded 

and required unanimous confirmation of defects. 

ASDs were observed in a dose-responsive 

manner in (Johnson et al., 2003), so the defects 

were not equally distributed across groups. In 

addition to differences in dissection method, 

defects that are inconsistently observed across 

studies may indicate variations in susceptibility 

between strains. Therefore, EPA has classified 

CHDs as a PESS concern and not necessarily 

likely to present in a large proportion of the 

general population. 

95 PUBLIC COMMENT  

The draft risk evaluation places far too much emphasis rationalizing the 

validity of Johnson et al. leaving the impression that this is a useful study 

for risk characterization. The draft risk evaluation calculates risk 

estimates for fetal cardiac defects for each of the COUs based on the 

results from Johnson et al., despite concluding it would not be used to 

quantify risk. 

¶ The majority of SACC members determined that the quality of 

Johnson et al. study data as insufficient for estimating risks. 

¶ Several SACC members noted that EPA should have put more focus 

on the inhalation studies, since this route of exposure is of greater 

relevance to the exposure scenarios evaluated. 

¶ EPA should remove all the calculations of risk for fetal cardiac 

defects from the risk evaluation. Inclusion based on Johnson et al. 

 

Inclusion of dose-response analysis from 

(Johnson et al., 2003) is not inconsistent with 

systematic review guidelines because it scored a 

medium in data quality and considered both 

weight of scientific evidence and statistical 

sensitivity of the data. EPA acknowledges that 

there is substantial uncertainty in the 

quantitative dose-response for CHDs and the 

relevance of these results to the human general 

population (Appendix F.1, Section 3.2.4.1.6, 

Section 3.2.5.3.1, and Section 3.2.6.1). 

Nonetheless, this endpoint is of concern to 

susceptible subpopulations (Section 3.2.5.2) and 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=700526
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study would be inconsistent with EPAôs guidelines for systematic 

review and create confusion regarding EPAôs conclusions about the 

risks of TCE exposure. 

¶ Only studies that are considered to be of sufficient quality under the 

systemic review guidelines should be carried forward to the risk 

estimation stage in the final risk evaluation. 

consideration of dose responses from studies 

that are more sensitive than the more commonly 

observed responses observed among relatively 

young, healthy, and inbred laboratory rodent 

strains is important in accounting for human 

susceptibility. Therefore, the results from 

(Dawson et al., 1993) and (Johnson et al., 2003) 

were considered for dose-response analysis. 

56 PUBLIC COMMENTS:  

The Dawson et al. (1993) study that reported on two TCE dose groups 

that were included in the Johnson et al. (2003) study had initially 

received a rating of High, but that rating was downgraded to Medium 

based on the study evaluatorôs professional judgment. 

 

Thank you for your comment.  

60 PUBLIC COMMENTS:  

EPA scored Johnson et al. (2003) as medium quality, although according 

to the guidance, the study would be unacceptable. This is indicative of 

inconsistency in conducting data quality assessments (e.g., in this case, 

the study authors were contacted to obtain additional information not 

found in the published report, while in other cases, e.g., Hardin/Beliles, 

studies were disregarded without even considering the full study reports).  

 

(Hardin et al., 1981) did not show exposure-

related findings for each study group and results 

were only briefly described in the text. 

Additionally, the study did not report how 

animals were allocated to groups. The original 

(Johnson et al., 2003) publication reports both 

blinding and random allocation to groups along 

with summary and defect-specific results for 

each group. 

51 PUBLIC COMMENTS:  

Issues with study quality scoring for Dawson et al. (1993)/Johnson et al. 

(2003) 

¶ Metric 4: Scored ñlowò, should be ñunacceptableò for use of non-

concurrent, pooled controls. 

¶ Metric 7: Scored ñMedò, should be ñlowò for inadequate reporting of 
preparation and storage of highly volatile test compound. 

¶ Metric 8: Scored ñMedò, should be ñlowò for uncertain TCE solution 

exposure concentrations and group housing of animals. 

¶ Metric 16: Scored ñhighò, should be ñlowò for use of unvalidated, 

 

Scoring for each of these metrics was based on 

consistent interpretation of the bins across all 

studies. In many cases, the scoring for a 

particular metric between bins is ambiguous, 

however the same interpretations were applied 

to all studies in the database.  
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non-good laboratory practice (GLP) dissection technique. 

¶ Metric 20: Scored ñMedò, should be ñlowò for 
uncertainties/deficiencies in control responses. 

¶ Metric 23: Scored ñhighò should be ñlowò or ñunacceptableò for 
insufficient reporting of statistical methods and uncertain 

appropriateness.  

Overall: Scored ñMedò, should be ñUnacceptableò  

51 PUBLIC COM MENTS:  

The result of EPAôs biased review and selective and inconsistent 

application of TSCA study quality metrics is that EPA ultimately 

characterizes what is well-documented to be a clearly flawed, unreliable 

and irreproducible rat drinking water study (Dawson et al., 1993/Johnson 

et al., 2003) as a reliable study equivalent in study quality to a superior-

designed, GLP study (Charles River, 2019/DeSesso et al., 2019) that 

followed the Organisation for Economic Cooperation and Development 

(OECD) Guideline protocols utilizing a validated outcome assessment 

technique. 

 

The studies end up with the same scores 

however for different reasons. Following OECD 

Guidelines does not ensure a high score for data 

quality because data quality evaluations also 

take into account the purpose of the study and 

other considerations. While there is substantial 

uncertainty about the Johnson et al dose-

response, Charles River 2019 suffers from 

inconsistency in data reporting, higher reported 

TCE loss, and indications of reduced sensitivity. 

HSIA/CRL/DeSesso et al. (2019)  

64, 

106, 

108, 

47, 99 

PUBLIC COMMENTS:  

A study by DeSesso et al. (2019) singularly focuses on refuting the 

findings of Johnson et al. (2003) to argue that developmental exposure to 

TCE does not induce cardiac malformations.  

¶ Cardiac effects were identified, but study authors ignore them by 

erroneously deeming the observed effects to be insignificant.  

¶ EPA found the methodology was of reduced sensitivity, not a ñclose 
enough replication to Johnson et al. to sway the WOE for the 

endpoint on its own,ò and that the results do not entirely contradict 

the conclusions of Johnson et al. (2003). 

¶ DeSesso et al. does not negate the body of evidence supporting TCE-

induced cardiac malformations, and itself presents methodological 

shortcoming and unsupported conclusions. 

¶ Even with its flaws, this study provides evidence of VSDs in the 

 

The full review of (Charles River Laboratories, 

2019) (publicly published as DeSesso et al. 

2019) is contained in Appendix F.2 of the Risk 

Evaluation which discusses many of these 

considerations. EPA agrees that the CRL study 

does not refute the findings of (Johnson et al., 

2003), however it was considered as slightly 

negative for strength and overall grade in the 

WOE analysis. 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5035313
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developing heart, supports the findings of the Johnson et al., and adds 

to the overall WOE for this endpoint. Authors dismiss these findings 

by proposing, despite evidence to the contrary, that these 

developmental defects heal over time ñwithout adverse effects.ò 

78 PUBLIC COMMENTS:  

The CRL (2019) study does not negate the Johnson 2003 study and 

may support its findings. 

¶ The Oregon Health Authority (OHA) and Department of Quality 

(DEQ) disagree with the draft risk evaluation claim that the CRL 

(2019) study fails to reproduce the outcomes of the Johnson et al. 

(2003) study.  

¶ The CRL study did not adequately evaluate the range of heart defects 

(including atrial or valvular defects) in test or control groups as in the 

Johnson 2003 study. It also did not report on atrial or valvular defects 

in retinoic acid-exposed positive controls despite substantial 

literature indicating that such defects should have been evident 

following retinoic acid exposure. 

¶ The degree and direction of change among dose groups between the 

two studies was remarkably similar for VSDs. While the CRL (2019) 

study did not find a statistically significant increase in these defects 

when comparing each dose group against the control independently, 

it may have found a statistically significant trend had a trend analysis 

been completed and reported. 

¶ OHA and DEQ conclude that, to the limited extent to which the CRL 

(2019) study evaluated the same endpoints as the Johnson (2003) 

study, it may support, rather than refute, the Johnson (2003) study. 

The CRL study should not be used as justification to decrease EPAôs 

confidence in Johnson et al. or the POD derived from it. 
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108, 

99, 64 

 

PUBLIC COMMENTS:  

In Appendix G of the draft risk evaluation, EPA recognized the 

limitations of the DeSesso et al. (2019) study. Specifically: 

¶ Retinoic acid (the positive control) was administered in a completely 

different manner than TCE (gavage on gestation days 6-15 vs. 

drinking water on gestation days 1-21), which calls into question the 

experimental design and compromises its validity.  

¶ The dissection method has reduced sensitivity and no report of valve 

defects (including positive control), and no examination of atrial 

septal defects.  

¶ DeSesso et al. (2019) attempted to downplay the significance of the 

small VSDs (<1 mm) that were observed in their study, claiming that 

ñsmall VSDs which close spontaneously...should be considered 

normal developmental delay.ò Epidemiological literature indicates 

small VSDs can result in adverse effects and evidence does not 

support DeSesso et al.ôs assertion that small VSDs do not have 

clinical significance.  

¶ The study was commissioned and supported by the HSIA and the 

American Chemistry Council (ACC), companies that have direct and 

substantial financial interests in the continued production and use of 

TCE as well as with respect to potential liability associated with 

releases and exposures to TCE, including from contaminated sites. 

There is a risk of bias. 

 

83 PUBLIC COMMENTS:  

It is not logical to take the chemical industry backed studies seriously 

when there are better, very thorough, long-term scientific studies 

available by unbiased, well-respected scientists. There needs to be non-

chemical industry backed studies that genuinely refute the 2003 Johnson 

study before backing off on TCE regulations. These studies need to look 

at all types of fetal heart defects, not just a carefully selected few. 
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108 PUBLIC COMMENTS:  

Runyan et al. (2019) point out that DeSesso et al. utilized a static 

assessment methodology that captures only a subset of dysmorphologies 

and does not evaluate actual function and a study design that ignores the 

many studies published in the last 18 years that show TCE toxicity at 

exposures (in vitro) lower than 1,000 ppm, as well as evidence that TCE 

exhibits nonmonotonic effects. Runyan et al. (2019) argue that the 

conclusion of DeSesso et al. that ingestion of TCE in drinking water at 

less than 1,000 ppm does not cause heart defects is not supported by their 

own data. 

64 PUBLIC COMMENTS:  

The CRL study conducted a ñtargetedò analysis, so that it doesnôt look at 

other developmental malformations, including some that were identified 

in the Johnson et al. study (e.g., atrial septal defects). Thus, the CRL 

study was only a partial replication of the Johnson study because it didnôt 

look at all effects; it was designed to be a negative study by not fully 

examining TCE-induced developmental malformations that are well-

established in the peer-reviewed literature. 

64 PUBLIC COMMENTS:  

The CRL study argues that, based on published data, defects in the 

membranous septum tend to ñresolve postnatally, without adverse effects 

on postnatal survival of the animalsò and thus should not 

be considered adverse, referencing two rat studies to support this claim. 

There is another study in rodents, however, that indicates even small and 

seemingly healed chemically-induced VSD at birth ñmay permanently 

alter the capacity of the postnatal heart to adapt to pregnancy and this 

may have transgenerational effects.ò There are some supporting data for 

this same effect in people. There is no scientific basis to dismiss 

evidence of adverse effects. 

 

EPA agrees with the commenter, and this claim 

by the CRL study (Charles River Laboratories, 

2019) is rebutted in Appendix F.2.2.4. 

99, 64 PUBLIC COMMENTS:  

The statistical analysis in DeSesso et al. is inappropriate.  

¶ The unit of analysis is the litter, but with only 20 litters, the analysis 

is likely to be statistically underpowered. Statistical analyses should 

 

EPA agrees that a trend analysis would be better, 

however pairwise analysis is consistent with 

statistical methodology for other studies 
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be done using both the litter and the individual fetus.  

¶ The study primarily used pairwise statistics instead of trend analysis. 

A trend test would be preferable. 

¶ The use of two-sided tests is inappropriate; a one-sided test should 

have been done, which would increase statistical power and likely 

would have resulted in a study outcome showing statistically 

significant harmful effects of the treatment.  

¶ If the VSDs from this study on an individual animal basis are run 

through the Cochran Armitage trend test, the one-sided p-value is 

0.0196, which is significant. EPA should provide this analysis, 

incorporating an adjustment for litter effect as appropriate, in 

Appendix G. 

¶ The study misuses statistics as a weapon to cut away evidence of 

adverse effects, rather than a tool to identify associations where they 

may occur.  

including (Johnson et al., 2003). EPA chose not 

to perform dose-response analysis on the results 

of the (Charles River Laboratories, 2019) study 

because the methodology from (Johnson et al., 

2003) was considered more sensitive and 

therefore the results of dose-response analysis 

from those results were used for POD 

derivation. 

99, 64 PUBLIC COMMENTS:  

The CRL study misused historical controls. 

¶ The Charles River Ashland historical control data range for major 

heart vessel variations is 0.0 to 0.86% per litter. The study dismisses 

the major blood vessel variations by saying they are within the 

historical controls ï in fact, they are not. The incidence at the high 

dose is 2X the historical control. 

¶ The HSIAôs use of historical control data is pieced together after-the-

fact (post hoc) from old publications from labs in China in the 1960s 

and early 1970s. Per EPA cancer guidelines, the most relevant 

historical data come from the same laboratory and the same supplier 

and are gathered within 2 or 3 years one way or the other of the study 

under review; other data should be used only with extreme caution 

due to genetic drift in the laboratory strains, differences in pathology 

examination at different times and in different laboratories (e.g., in 

criteria for evaluating lesions; variations in the techniques for the 

preparation or reading of tissue samples among laboratories), and 

comparability of animals from different suppliers. 

 

EPA agrees that the use of decades old post-hoc 

historical controls is not appropriate. It is 

unclear why the (Charles River Laboratories, 

2019) study focused on the historical controls 

discussion at all, because it is not very relevant 

to the comparison with the Johnson et al. study. 

The Charles River methodology may have been 

highly sensitive to VSDs, and in fact the 

incidence of VSDs was very similar to that 

observed in Johnson et al. which used a novel 

sensitive dissection technique. The primary 

concern with the Charles River study is not the 

identified incidence of VSDs but the absence of 

many other defect types. 
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¶ The HSIA report applies a cherry-picked use of historical control 

data for some endpoints but not others, with no real rationale 

provided. This is inappropriate. The oscillation between using 

within-study and historical controls casts doubt on the rigor and 

consistency of the statistical analysis, making it appear instead to be 

manipulated and biased to dismiss evidence of harm.  

¶ The study reports that 2.4% of control fetuses developed VSDs. 

However, in Appendix 8, the incidence of various interventricular 

septal defects in the historical control database is recorded as 0.01% 

with a maximum mean incidence of 0.26%. DeSesso et al. (2019) 

comment on these differences, noting that ñthe mean litter proportion 

of VSDs in the control group was more than 9x higher than the 

maximum mean value for this parameter in the historical controls. 

The extreme discrepancy between the CRL concurrent and historic 

control incidence data is surprising and concerning. During the TCE 

SACC meeting, several panelists highlighted that this observation 

suggests that the animals used by DeSesso et al. (2019) represent an 

anomalous population. Overall, this inconsistency increases 

skepticism about the applicability and conclusions of this study and 

indicates that the findings should be interpreted with extreme 

caution. 

66, 34 PUBLIC COMMENTS:  

Had DeSesso et al. (2019) (supported by HSIA and ACC) been 

interested in objectively testing TCE and heart defects, they should have 

included ultrasound or other measures of cardiac function, changes in 

calcium homeostasis, examination of developmental gene expression, a 

more sensitive examination of morphology and a range of exposure that 

extended down to 5-10 ppb. All of these approaches have been 

developed since the report of Johnson et al. (2003) and are reported in 

the literature. It appears that the study was designed only to challenge 

Johnson et al. (2003) rather than to objectively test TCE effects on heart 

development. This study should be disregarded because of the bias in the 

experimental design and the bias identified by the funding source. 

 

EPA has discussed limitations of the Charles 

River/DeSesso study (Charles River 

Laboratories, 2019), however it was still overall 

a relatively well-conducted study despite 

insufficiently addressing its stated goal of 

recapitulating the methodology of (Johnson et 

al., 2003). Therefore, it was considered along 

with all other relevant studies in the overall 

WOE analysis. 
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64, 54 PUBLIC COMMENTS:  

It was proposed that EPA consider presenting a statistical analysis of the 

CRL data grouping the two reported cardiac malformations ï the 

membranous interventricular septal defects and the cardiac major vessels 

variations ï since the two tissues share the same embryonic tissue origin, 

the truncus arteriosus, and developmental deformities in the membranous 

septum and variations in the great vessels often present clinically 

together.  

 

EPA chose not to perform dose-response 

analysis on the results of the (Charles River 

Laboratories, 2019) study because the 

methodology from (Johnson et al., 2003) was 

considered more sensitive and therefore the 

results of dose-response analysis from those 

results were used for POD derivation. 

76, 72 PUBLIC COMMENTS:  

There were numerous problems with EPAôs evaluation of the positive 

control data from the CRL study.  

¶ The evaluation was not done in a transparent manner: References 

were not provided for the 25 retinoic acid studies that were included; 

the doses, routes, and durations of exposure used were not provided 

and may be irrelevant to those used in the CRL (2019) study; the 

criteria used to include a heart defect in the analysis was not reported 

(e.g., did findings have to be statistically associated with retinoic acid 

treatment or only observed at least once in an retinoic acid treatment 

group)? 

¶ The evaluation was done in non-mammalian species. Both zebrafish 

and chickens develop outside the material anima and may not be 

relevant to what occurs in rats. 

¶ Some findings were reported only in mouse/hamster and not rat. 

¶ No report on how many heart findings occurred in a single fetus. 

¶ 20/35 findings were seen in only a single retinoic acid study. Only 

11/35 were reported in >2 studies.  

¶ In the evaluation, the category of early developmental defects 

included endocardial cushion defects and abnormal heart looping. 

This terminology is vague, and it is not clear what is meant by these 

terms as used by EPA. Those terms are not ones used by contract 

laboratories; related defects would have been described by CRL 

using terms included in other categories. 

Despite limitations, the evaluation shows that the retinoic acid positive 

 

Exclusion of the 25 retinoic acid (RA) studies 

was an oversight that has been corrected in the 

final Risk Evaluation. 

 

Chicken and zebrafish studies were a minority of 

the total studies and were included as to avoid 

bias in presenting the results of the retinoic acid 

literature search. EPA acknowledges that there 

may be differences in the specific defects 

observed in these species, however they are both 

well-established models for studying 

developmental toxicity and cardiac 

development. Notably, atrial septal defects were 

observed in (Johnson et al., 2003) and 5 

independent RA studies in hamster and rat. 

Multiple other defects observed in Johnson et al, 

2003 were also observed in at least one RA 

study, all of which were on mammals (most on 

rats or mice). 

 

EPA has added a table to the final Risk 

Evaluation including all identified studies and a 

breakdown of defects observed (Table_Apx F-

8). A summary of defects identified across all 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5035313
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5035313
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=700526
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=700526
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control incorporated in the CRL study demonstrated adequate sensitivity 

of the model to detect heart findings due to treatment. 

studies are provided in Table_Apx F-7 and 

Table_Apx F-9. 

76, 72 

 

PUBLIC COMMENTS:  

The DeSesso et al. (2019) study was conducted over a single period of 

time, using statistically robust group sizes, with all treatment and control 

groups run concurrently. Volatility of TCE was taken into consideration. 

Maternal toxicity was assessed through weighing of dams throughout 

gestation and reporting of clinical signs. Fetal weights and internal 

sexing were recorded in order to enable assessment of potential 

developmental delays or sex-specific findings. Data were evaluated 

using the litter as the experimental unit. Examination of fetal hearts was 

done using an approved standard method, and findings were confirmed 

by a fetal pathologist and an external teratologist. A toxicokinetic arm 

was included to verify internal doses. Using linear extrapolation from the 

highest exposure group to the lowest, estimated TCE exposures ranged 

between 25 ng/mL to 0.006 ng/mL.  

¶ This well-designed study that did not replicate findings of Johnson et 

al. (2003), and along with support from Fisher et al. (2001) and 

Carney et al. (2006), it provides strong support for the position that 

real-world drinking water exposures to TCE (MCL = 5 ppb) are 

unlikely to present biologically plausible risks of adverse cardiac 

development. 

 

 

 

EPA agrees that the study was overall well 

conducted. This study is included in the WOE 

analysis for cardiac defects and considered along 

with all other relevant studies (i.e., the 

reasonably available information).  

 

51, 72 PUBLIC COMMENTS:  

DeSesso et al. (2019) made the detailed and extensive laboratory report 

publicly available, whereas deficiencies in reporting and documentation 

are evident in the journal correspondence and errata that followed 

Johnson et al. (2003) (Hardin et al., 2004; Johnson et al., 2004, 2005, 

2014), showing obvious disparity in transparency and documentation 

between these two documents. 

 

Deficiencies in the data reporting for (Johnson et 

al., 2003) are acknowledged in the Risk 

Evaluation, however these concerns were at least 

partially addressed in subsequent errata and 

communications. 

76, 79 PUBLIC COMMENTS:  

EPAôs criticisms of the CRL (2019)/DeSesso et al. (2019a) study on rats 

 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=700526
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=700526
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are invalid. 

¶ EPA incorrectly states that the examination of fetal hearts was 

limited to the ventricular septum. The standard operating procedure 

describing the methods used includes examination of the semilunar 

valve, interventricular septum, bicuspid valve, and walls of the 

atrium and ventricle.  

¶ EPA states that the study lost an appreciable amount of TCE, 

equivalent to that reported by Johnson et al. The lack of description 

in Johnson et al. calls into question the accuracy and methodology 

used to measure TCE. Conversely, the CRL study took steps to 

minimize volatilization or photolysis. Analytical and toxicokinetic 

measurements were performed to assure internal exposure had 

occurred and all data is well documented. 

¶ EPA suggested that the lack of statistically significant effects in the 

CRL study was due to a high incidence of findings in the negative 

control group. As discussed in DeSesso et al. (2019a), the higher 

incidence is considered to be a function of the detailed evaluations of 

the heart that were conducted. The CRL historical control database 

shows a lower incidence as expected because those studies were done 

involving a less-detailed examination of the heart and is similar to 

the Johnson et al. (2003) and Fisher et al. (2001) studies.  

EPA did not state that the examination was 

limited to the ventricular septum, but that the 

methodology was likely focused to primarily 

identify those types of defects. 

 

The effort taken to minimize volatilization does 

not discount the fact that volatilization did take 

place, indicating that the analytical dosing was 

lower than the nominal dose and potentially 

reducing the relative severity of observed 

responses. 

 

As indicated by other public comments, the use 

of historical controls from decades earlier in 

unrelated studies are not very relevant for 

comparison to the current study. 

79 PUBLIC COMMENTS:  

A commenter suggested that the statistical analysis conducted by CRL 

was inappropriate. In direct contrast to EPAôs guidelines for 

developmental toxicity studies, the commenter suggested that the 

statistical analysis should have been conducted on a per-fetus, rather than 

a per-litter basis. 

¶ DeSesso et al. present the CRL study data on both a per-fetus and 

per-litter basis. 

The commenter also suggested that a trend analysis should have been 

conducted to evaluate the data instead of a pairwise comparison to 

increase sensitivity.  

¶ A SACC member noted that while no clear trend is evident in the 

 

EPA acknowledges this comment. EPA did not 

consider the issue raised by the other commenter 

in our evaluation of the study. 
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CRL data, it would be difficult to assess the significance of a trend 

(should it exist) over the four orders of magnitude of exposures in the 

study (0.25 to 1000 ppm). 

The CRL study report notes that two-tailed statistical tests were 

conducted at both the 5% and 1% significance level, which should 

address the comment that the analysis lacked statistical power. 

51 PUBLIC COMMENTS:  

EPA argues that genetic drift could explain why none of the other eleven 

reliable TCE-fetal cardiac defect animal studies ï including those 

designed to replicate their findings ï have provided TCE-fetal cardiac 

defect evidence in support of the Dawson et al. (1993)/Johnson et al. 

(2003) study. 

¶ EPA has not provided any supporting citations that might provide 

corroboration for this theory. 

¶ GLP studies designed to examine TCE-fetal cardiac defect 

hypothesis were conducted within a few years of Johnson et al. 

(2003), and not 1-2 decades after. Would genetic drift occur over 

very short windows of time?  

¶ The incidence of common fetal cardiac defects (e.g., VSDs) in 

control Sprague-Dawley rats has been shown to be consistent across 

multiple breeders located on multiple continents over several decades 

(DeSesso et al., 2019). Given this evidence, cardiac development is 

highly conserved across vertebrate species and unlikely to be 

affected by genetic drift. 

 

Genetic drift is more likely to explain the 

increased sensitivity of the animals in (Johnson 

et al., 2003) vs (Dawson et al., 1993). However, 

differences in animal sources could explain 

varied responses from different experiments 

conducted at the same time because genetic drift 

would have been occurring for years or decades 

in those distinct populations prior to being used 

for the experiment. 

51 PUBLIC COMMENTS:  

The published, Open Access version of the CRL study, provided to EPA, 

which addressed many, if not all, of EPA criticisms, was ignored during 

the assessment and scoring the quality of this study. 

 

The peer-review published study (DeSesso et al, 

2019, available at 

https://onlinelibrary.wiley.com/doi/full/10.1002/

bdr2.1531) confirms EPAôs assessment that the 

study was designed to be more targeted in its 

focus on VSDs compared to (Dawson et al., 

1993). 

51 PUBLIC COMMENTS:   

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=700526
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=700526
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=701708
https://onlinelibrary.wiley.com/doi/full/10.1002/bdr2.1531
https://onlinelibrary.wiley.com/doi/full/10.1002/bdr2.1531
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=701708
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=701708
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Issues with study quality scoring for CRL (2019)/DeSesso et al. (2019) 

¶ Metric 5: Scored ñlow;ò should be ñNot applicableò ï positive 

controls are not required, a score was selectively given to downgrade 

this study. 

¶ Metric 16: Scored ñlow;ò should be ñhighò for using validated GLP 
technique. 

¶ Metric 20: Scored ñMed;ò should be ñhighò for clearly reported 

responses in controls. 

¶ Metric 23: Scored ñMed;ò should be ñhighò for clearly reported and 

appropriate statistical methods. 

¶ Metric 24: Scored ñMed;ò should be ñhighò for data reporting in 
publication and supporting data in publicly available report. 

Overall: Was downgraded to ñmedò should be ñhigh.ò 

Scoring for each of these metrics was based on 

consistent interpretation of the bins across all 

studies. In many cases, the scoring for a 

particular metric between bins is ambiguous, 

however the same interpretations were applied 

to all studies in the database. 

Fisher et al. (2001) 

108 

 

PUBLIC COMMENTS:  

DeSesso et al. (2019) repeatedly points to the Fisher et al. (2001) study 

to support an assertion that TCE does not cause congenital heart defects. 

However, the Fisher et al. (2001) study has serious shortcomings in both 

its methodology and its characterization of findings that significantly 

reduce confidence in its conclusions, and these have been acknowledged 

by EPA. 

 

EPA agrees with these comments and discusses 

the (Fisher et al., 2001) study in the Risk 

Evaluation. The Fisher study had an elevated 

negative control which diminishes the strength 

of its negative result, and it is cited in Appendix 

F.2 as evidence of (Charles River Laboratories, 

2019) having a narrowly focused dissection and 

evaluation methodology. 
66 PUBLIC COMMENTS:  

TCE is non-monotonic and produces cardiac defects most strongly at 

very low exposure levels. Therefore, the failure of the Fisher et al. 

(2001) study, which used gavage with high concentrations, to observe 

heart defects in their animals is consistent with emerging understanding 

of the mechanisms involved. 

 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=701968
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5035313
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5035313
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76, 72 

106 

PUBLIC COMMENTS:  

Evaluation of the Fisher et al. (2001) data, in which fetuses were 

examined using the Johnson dissection method, show that this method is 

no more sensitive than the fresh visceral dissection technique used in the 

CRL study for detecting cardiovascular defects. 

¶ Although EPAôs specific language that the Fisher et al. (2001) study 
did not find a statistically significant risk is correct, the study did find 

an elevated risk, reporting that ñ[t]he rate of heart malformations 

ranged from 3% to 5% across the TCE, TCA, and DCA dose 

groupséon a per fetus basis. On a per litter basis, the rate of heart 

malformations for TCE, TCA, and DCA ranged from 42% to 60%.ò 

The risk for fetal cardiac defects may not have been statistically 

significant, but that is not the same as finding no elevated risk.  

¶ The high background incidence in the soybean oil control, as 

identified by both the study authors and again by EPA in this draft 

risk evaluation, likely resulted in less statistical power to detect the 

risk, leading to an underestimation of risk. 

EPA cites that Fisher et al. ñidentified a significant number of é defects 

that match those identified in (Johnson et al., 2003) and (Dawson et al., 

1993) (including atrial septal and valve defects),ò indicating that while 

the study may not have been entirely consistent with previous studies on 

the particular endpoint of fetal cardiac defects, it was in agreement on 

other defects, meaning it was not as contrary to the Johnson et al. (2003) 

study as certain parts of the draft risk evaluation indicated. 

94 PUBLIC COMMENTS:  

Failure to observe cardiac malformations in TCE, TCA, and DCA in the 

Fisher et al. (2001) study substantially challenges the conclusion that 

TCE in drinking water or by inhalation induces cardiac malformations.  

The Fisher et al. (2001) study should be given greater emphasis in the 

WOE as it provides important information showing that TCE metabolites 

do not plausibly cause fetal heart malformations in rats at doses higher 

than what would be considered a lethal or Maximum Tolerated Dose 

(MTD). 

 

All assays relevant to potential cardiac toxicity 

from TCE exposure were given equal 

consideration in the WOE analysis. The (Fisher 

et al., 2001) study scored (0/-) for TCE and (-) 

for metabolites in the cardiac defects WOE 

analysis (Table_Apx F-11), indicating that it did 

contribute negative evidence toward the WOE 

for cardiac defects. 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=701968
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=701968
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94 PUBLIC COMMENTS:  

The EPA comment that the Fisher et al. (2001) 300 mg/kg-day TCA 

dose was ñtoo low to rule out effects at higher dosesò is a dosimetric red 

herring in that TCA maximum blood concentrations resulting from this 

dose cannot be plausibly attained from TCE administered in drinking 

water or by inhalation. Toxicokinetic comparisons indicate that the 300 

mg/kg oral TCA dose used in Fisher et al. (2001) produced a maximum 

systemic blood concentration of TCA that far exceeded the maximum 

TCA blood concentrations resulting from 1,000 ppm TCE drinking water 

or 600 ppm inhalation exposures. 

 

EPA agrees that this statement is not appropriate 

as written and it has been changed to ñbut only a 

single dose level was used.ò 

Wikoff et al. (2018) 

108 PUBLIC COMMENTS:  

EPA missed key flaws in Wikoff et al. (2018) that should have reduced 

its confidence in the conclusions of that review. The review adapts the 

Office of Health Assessment and Translation (OHAT) Risk of Bias 

rating tool for human and animal studies to assess the internal validity of 

experimental animal and human evidence linking maternal exposure to 

TCE to fetal congenital heart defects. 

¶ The study authors state that they modified the OHAT framework to 

tailor it to the specific research hypothesis under study and took 

some of the 11 research questions/domains from OHAT and created 

ñsubdomainsò that split out the combined criteria into multiple, 

separate considerations. This separation creates additional 

opportunities to highlight shortcomings of individual studies. It is not 

clear whether the subdomains are quantitatively considered 

equivalent to domains (not clearly described), but the visual effect on 

risk of bias heatmaps is that studies that perform poorly on individual 

subdomains appear to be of even lower quality than they would be if 

subdomains were retained as single domains per the OHAT risk of 

bias rating tool. 

¶ Using this rating scheme, the Johnson et al. (2003) study performs 

especially poorly. It would seem that Wikoff worked backwards from 

shortcomings in conduct/presentation of the Johnson (2003) to put 

 

EPA agrees that (Wikoff et al., 2018) involved 

some subjective decisions, as do all WOE 

analyses, and the Risk Evaluation indicates how 

the Risk Evaluationôs WOE analysis differs 

from (Wikoff et al., 2018). However, it was not 

the goal of the Risk Evaluation to dissect 

specific aspects of other WOE analyses, only to 

indicate why the conclusions may have differed. 

EPAôs WOE analysis incorporated relevance, 

data reliability, and strength of response, while 

(Wikoff et al., 2018) only focused on Risk of 

Bias, a measure of data reliability. 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=4724342
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=4724342
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=4724342
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more emphasis on the elements of the OHAT framework that would 

devalue that study and cause it to be discarded.  

¶ Wikoff et al. (2018) select a bias rating of ñProbably Highò that there 
is indirect evidence that non-treatment-related experimental 

conditions were not comparable between study groups without 

presenting evidence to support this. 

¶ Wikoff et al. (2018) unreasonably scored Johnson et al. (2003) as 

ñprobably highò for risk of bias due to the different cardiac 

evaluation methods used. The superiority of certain heart dissection 

methods was inappropriately asserted that led to an incorrect poor 

risk of bias for Johnson et al. (2003). EPA noted the Johnson method 

was sensitive and capable of detecting a variety of septal and valve 

defects, as well as atrial, ventricular, and other miscellaneous 

abnormalities (many of which were not observable using the methods 

employed by the 2019 CRL study). 

¶ The completed risk of bias tables were not available from the Wikoff 

study. This lack of transparency prevents EPA and the public from 

examining the bases and justifications for specific study ratings. 

106 PUBLIC COMMENTS:  

Study conclusions for Wikoff et al. (2018) likely underestimate risk due 

to lack of consideration of mechanistic data.  

¶ Wikoffôs lack of consideration of mechanistic studies removes from 
its evidence base ñIn vivo animal studies in rats and chicks [which] 

have identified an association between TCE exposures and cardiac 

defects in the developing embryo and/or fetus (U.S. EPA, 2011e)ò 

and ñprovided strong and consistent supporting information for 

effects of TCE and metabolites on cardiac development and 

precursor effects.ò 

 

EPA states in the Risk Evaluation that (Wikoff 

et al., 2018) did not account for mechanistic 

data. The study also did not assess data on TCE 

metabolites. 

Toxicokinetic data do not support developmental cardiac defects as an endpoint for TCE 

79 PUBLIC COMMENTS:  

A comparison of TCE toxicokinetics following drinking water, 

inhalation, and gavage administration provides strong evidence that 

parent TCE is an implausible source of potential fetal cardiac defects. 

 

The presence of non-detects for TCA does not 

indicate that TCE is not a plausible teratogen. 

The sensitivity of the assay is an important 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=4724342
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=4724342
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The absence of detectable levels of TCE in maternal blood in rats 

exposed to up to 1,000 ppm in drinking water in the CRL study is 

consistent with previous drinking water findings. In contrast, TCE would 

clearly have been present in maternal blood in the gavage study by 

Fisher et al. (2001) and the inhalation study by Carney et al. (2006), 

neither of which reported a fetal cardiac defect increase in offspring of 

exposed rats. 

consideration and it is possible that TCE 

metabolites are toxic at very low doses based on 

results from (Johnson et al., 2003) and various 

mechanistic data (Appendix F.3.3.).  

 

EPA discusses the non-monotonic dose response 

of cardiac defects and presents data supporting 

the dose-response in Appendix F.3.3. This non-

monotonic dose response in both apical and 

molecular responses may explain the differences 

in observed responses via different routes and 

unexpected results at varying doses. 

 

The WOE analysis assigned reduced relevance 

to metabolite studies partially due to 

considerations of dosimetry and uncertainty 

regarding toxicokinetics via different routes, 

however they still contributed consistent support 

to the positive weight of scientific evidence. 

72, 94 PUBLIC COMMENTS:  

The statement by Makris et al. (2016) ñ[t]he evidence supports a 

conclusion that TCE has the potential to cause cardiac defects in humans 

when exposure occurs at sufficient doses during a sensitive period of 

fetal developmentò is at odds with toxicokinetic data. Analysis of TCE 

exposures and the peak concentrations of TCE and TCA in maternal 

blood or plasma from three routes of exposure shows: 

¶ TCE Non-Detects in maternal blood in drinking water studies (CRL 

and Fisher et al., 1989) indicate parent TCE is not a dosimetrically 

plausible teratogen as postulated by Johnson et al. (2003).  

¶ TCE is unlikely to reach the fetal heart from exposure via drinking 

water because of substantial hepatic first-pass metabolism, in 

contrast to routes of exposure involving oral gavage and inhalation. 

¶ Higher peak TCA plasma levels are achieved in the gavage and 

inhalation developmental toxicity studies (Fisher et al., 2001; Carney 

et al., 2006) reporting no increase in cardiac malformations 

compared to the drinking water study (Johnson et al., 2003) reporting 

cardiac malformations. An absence of cardiac malformations by 

these routes was not due to insufficient systemic TCE/TCA dosing. 

Oral gavage and inhalation routes failed to show an increase in fetal 

heart malformations, even at systemic doses that were considerably 

higher than can be achieved by the drinking water route; the findings of 

Johnson et al. (2003) cannot be a biologically plausible effect. 

72, 94 PUBLIC COMMENTS:  

EPA fails to incorporate toxicokinetic data showing minimal systemic 

concentrations after oral exposures. It is incomprehensible that EPA 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=700526
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ignored toxicokinetics in its discussion of the developmental toxicity 

data on TCE and its metabolites, and thus biased its conclusions in 

support of the poorly designed and reported drinking water findings of 

Johnson et al. (2003). 

51, 68, 

79, 95, 

103, 94 

PUBLIC COMMENTS:  

The claim that studies on TCE metabolites (TCE or DCA) provided the 

strongest evidence in the animal database supporting the TCE-fetal 

cardiac defect hypothesis is not accurate because the dose levels used in 

those studies was high. Extrapolating to equivalent TCE concentrations 

would result in lethal doses that would likely exceed the LD50 in rodents.  

¶ EPAôs conclusions on the TCE metabolite studies contradicts EPAôs 

TCA and DCA IRIS assessments. 

¶ In the TCE animal studies that measured the levels of metabolites in 

blood, it is clear that the levels of TCA are substantially lower than 

the doses that were associated with development of fetal cardiac 

defects in the metabolite studies cited by EPA. 

EPA failed to provide any quantitative perspective on dose plausibility 

on whether the low dosages administered in drinking water generate the 

necessary TCA and DCA tissue concentration supported by PBPK and 

metabolism modeling.  

94 PUBLIC COMMENTS:  

The draft risk evaluation states that ñBoth TCA and DCA were 

convincingly shown to produce strong dose-related cardiac defects in the 

Smith et al., 1992, 1989 studies.ò  

¶ EPA failed to put these studies into perspective for the TCE hazard 

assessment by providing an estimate of the TCE exposures that 

would be required to attain the same TCA or DCA blood levels 

where cardiac defects were observed. 

Mechanistic/in vitro data supports/does not support developmental cardiac defects as an endpoint for TCE 

108 PUBLIC COMMENTS:  

The Urban et al. (2020) systematic evaluation of mechanistic data is 

flawed and does not negate the strong body of mechanistic data 

supporting the link between TCE and congenital heart defects. The NTP-

 

EPA agrees that Urban et al. 2020 (available at 

https://pubmed.ncbi.nlm.nih.gov/32145346/) 

does not sufficiently discount the weight of 

https://pubmed.ncbi.nlm.nih.gov/32145346/
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OHAT method for evaluating a studyôs internal validity (risk of bias), 

adopted by Urban et al. (2020), does not address mechanistic studies, nor 

does it have a formal, structured approach to evidence integration for 

mechanistic data as it does for animal and human studies. This is a 

misappropriation of the NTP-OHAT method. 

scientific evidence for mechanistic studies. The 

study inappropriately applied TSCA systematic 

review data quality metrics, often assigning 

Unacceptable based merely on incomplete data 

reporting, often for metrics that were assigned 

N/A by EPA. 108 PUBLIC COMMENTS:  

It appears that Urban et al. (2020) had a desired conclusion in mind when 

reviewing mechanistic data regarding TCE-induced congenital heart 

defects. 

¶ All of the studies inappropriately disqualified provided mechanistic 

evidence of the linkage between TCE and congenital heart defects. 

¶ This study was supported by the ACC, which represents companies 

that have direct and substantial financial interests in the continued 

production and use of TCE and potential liability associated with 

releases and exposures to TCE. As a general matter, risk of bias from 

conflict of interest is an important consideration in conducting 

systematic reviews and it should be considered by OPPT. 

108, 66 PUBLIC COMMENTS:  

Urban et al. (2020) relied on the deeply flawed TSCA systematic review 

scoring method for evaluating study quality and to support integration of 

evidence across identified mechanistic studies. 

¶ The majority of experimental datasets (approximately 70%) were 

assigned a score=4 for at least one of the OPPT study quality metrics, 

indicating the data sets are unreliable for risk assessment. These 

exclusions are unwarranted. 

¶ Urban et al. raise issues of substance preparation and storage, data 

analysis and testing for potential cytotoxicity as the primary reasons 

for rejection of 16 studies that provide mechanistic support for the 

link that they challenge. Dr. Raymond Runyan indicated that proper 

handling of TCE is a convention in the field that did not require 

specification. This information could have been provided if the study 

authors had been contacted.  

¶ A study by Harris et al. (2018) was downgraded because T tests were 
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used rather than analysis of variance (ANOVA) in the analysis. 

However, since the authors were not attempting to utilize multiple 

independent measures together, ANOVA was not necessary for the 

analysis.  

¶ Several studies were downgraded because they did not test for 

cytotoxicity. Most studies, however, were testing low concentrations 

where previous data had shown that there is no cytotoxicity at those 

concentrations and therefore, disqualification for this reason is 

inappropriate.  

¶ No attempt was made to contact authors of the disqualified studies, 

many of whom likely would have been able to provide the missing 

information. 

66 PUBLIC COMMENTS:  

The systematic examination of mechanisms in relation to TCE and 

congenital heart defects as performed by Urban et al. (2020) is distorted 

by a basic asymmetry of resources. There has been no national funding 

for research on TCE and heart defects since 2009. The Urban paper 

focuses on an adverse outcome pathway (AOP) that was identified 20 

years ago. Newer data on alternative mechanisms has only been 

produced by very limited local funding and suggests the existence of 

additional mechanisms that need more analysis. In contrast, the ACC and 

HSIA spend more than $7 million each year lobbying to relax 

restrictions on the use of TCE and contracting consultants to write papers 

to perpetuate the controversy.  

66 PUBLIC COMMENTS:  

The Urban et al. (2020) paper suggests that the chick embryo may be 

uniquely sensitive to TCE because it has no protective maternal 

metabolism and there is no placenta in this non-mammalian model. 

However, a recent paper by Chen et al. shows that the non-monotonic 

regulation of HNF4a activity by TCE, previously identified in the chick, 

is also a component of low dose exposure in the mouse model. 

 

There is substantial overlap in relevant pathways 

of cardiac toxicity among developmental 

models. Appendix F.3.3 discusses potential 

Modes of Action (MOA) and other mechanistic 

considerations that support the observed non-

monotonic dose-response, and these are often 

observed in varied cell types. 

 
32 PUBLIC COMMENTS:  

TCE has been shown to induce a biphasic response in transcription factor 
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HNF4a in the developing heart in chick embryos and in mammals (e.g., 

Chen et al., 2020). HNF4a and TCE are each also associated with liver 

cancer, kidney cancer and Parkinson's Disease. These pathologies may 

be variously related to loss of HNF4a activity (low dose TCE) or over 

expression of HNF4a (higher dose TCE). 

While there is not strong evidence for any 

particular singular AOP, mechanistic evidence 

suggests that multiple mechanisms and MOA 

may be involved. The involvement of multiple 

mechanisms could also explain the diversity of 

the observed cardiac defects. 79 PUBLIC COMMENTS:  

One SACC member noted that the relevance of the mechanistic 

information cannot be critically evaluated until EPA has developed a 

mechanistic framework (e.g., an AOP) for the cardiac effect. While 

Makris et al. (2016) suggest an AOP for a subset of fetal cardiac defects, 

Urban et al. (2020) noted that the mechanistic evidence in mammalian 

models either do not support, or contradict, the postulated AOP, and 

found no basis for supporting the validity of TCE as an agent capable of 

causing such effects. 

51, 68, 

79, 95, 

103 

PUBLIC COMMENTS:  

The EPA conclusion that the mechanistic literature represented the 

strongest and most consistent line of evidence in support of the TCE-

fetal cardiac defect hypothesis is in stark contrast with the conclusions of 

a systematic review (Urban et al., 2020) that focused on these studies. 

¶ EPA rationalized the discrepancy by stating Wikoff et al. (2018) did 

not evaluate any mechanistic data, which may explain the difference 

in overall conclusions between the two studies. 

¶ The study quality review and scoring methods of the TCE-fetal 

cardiac defect mechanistic studies reveal several critical oversights 

and inconsistencies that violate norms of systematic review. EPA has 

overstated the quality of the TCE-fetal cardiac defect mechanistic 

literature and the degree to which it can inform the TCE-fetal cardiac 

defect hypothesis. For example, three mechanistic studies examined 

both TCE and metabolites, so EPA counted these twice. 

¶ Overall, EPAôs conclusions were surprising given the heterogeneity 
and inconsistency in findings between and within species.  

 

EPA disagrees that there is heterogeneity and 

inconsistency among mechanistic studies. The 

vast majority of mechanistic studies 

demonstrated responses supporting induction of 

developmental cardiac defects. Additionally, the 

non-monotonic dose-responses observed in 

(Johnson et al., 2003) are in agreement with 

several studies demonstrating varied responses 

at low vs. high doses. While there is not strong 

evidence for any particular singular AOP, 

mechanistic evidence suggests that multiple 

mechanisms and MOA may be involved. The 

involvement of multiple mechanisms could also 

explain the diversity of the observed cardiac 

defects. EPA does agree that mechanistic studies 

are of reduced relevance compared to in vivo 

animal or human data, and this was accounted 

for in the WOE analysis. 
76, 68, 

95 

PUBLIC C OMMENTS:  

There are problems with the in vitro studies used by EPA to challenge 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=700526
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the key conclusion of DeSesso et al. (2019) and suggest that TCE may 

exhibit low-dose nonmonotonic effects on cardiac development. 

¶ In vitro studies are not kinetically equivalent to in vivo exposures. 

Based on the toxicokinetic portion of the DeSesso study, blood (and 

assumed associated embryo concentrations) are within or 

substantially below the doses used in the in vitro studies. Other oral 

and inhalation studies (Carney et al., 2006; Fisher et al., 1989) also 

found negligible TCE blood concentrations with high dose 

exposures.  

¶ In ovo or in vitro studies are not physiologically representative of 

mammalian embryos. Exposures occur outside maternal organism; 

therefore, no maternal metabolism or retardation of transfer to the 

embryo occurs.  

¶ Most of the studies are hypothesis-generating by design. The 

transcriptomics datasets lack any cross-species gene pathway 

coherence.  

¶ The endpoints used (e.g., changes in gene expression; alterations in 

the methylation of DNA; changes in calcium regulatory transcripts of 

calcium flux) have not been demonstrated to be causative of cardiac 

malformations. 

¶ The findings are not relevant to the assessment of potential cardiac 

teratogenicity in mammalian embryos. 

¶ Overall, EPA resorted to a non-systematic, narrative approach in 

which only those datasets suggesting a potential TCE-fetal cardiac 

defect association were highlighted, while contradictory datasets 

were ignored. This approach fundamentally violates basic systematic 

review methodologies. 

 

The WOE analysis assessed biological 

plausibility and not quantitative dose-response, 

so the use of high doses was only considered 

qualitatively as contributing to the reduced 

relevance of the studies. 

 

(Harris et al., 2018) was included in the WOE 

analysis for the data on chick embryos. See the 

supplemental document Data Table for 

Congenital Heart Defects Weight of Evidence 

Analysis for full  details on the evaluation of each 

study. 

94 PUBLIC COMMENTS:  

The biological relevance of the in vitro studies cited is questionable due 

the use of enormously high doses. Even studies that EPA claims support 

a non-monotonic dose response, with effects seen at lower, but not, 

higher TCE doses, used doses either within or higher than the worst-case 

estimates for TCE blood levels in the CRL drinking water study. Since 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=4724313
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cardiac malformations were not increased in the CRL study, the 

conclusion that these low-dose effects seen in some of the in vitro studies 

are non-monotonic are without merit. 

51, 95 PUBLIC COMMENTS:  

EPA only scored each of the mechanistic TCE-fetal cardiac defect papers 

that it included in its evaluation as a single study despite having multiple 

experiments.  

¶ Harris et al. (2018) reported TCE effects in three different models: 

HepG2 cells, chicken eggs exposed in ovo, and chicken embryos 

exposed ex ovo. Each experiment should have been scored separately 

as they likely would have unique scoring responses. It is not clear 

which experiment EPA was focusing on for their scores. 

¶ EPA mischaracterized what is a series of ñunacceptableò 
experimental datasets as a single ñmedium qualityò study for their 

TCE-fetal cardiac defect WOE. 

51, 95 PUBLIC COMMENTS:  

EPA failed to apply both the data interpretation and cytotoxicity testing 

metrics to most of the relevant TCE-fetal cardiac defect mechanistic 

studies. In addition, EPA inconsistently applied the Blinding of Outcome 

Assessors Metric (#19) to the relevant mechanistic studies, scoring this 

metric for some in ovo studies (e.g., Drake et al., 2006a,b; Loeber et al., 

1988), but not others where subjective observations were being reported 

and it was thus clearly warranted (Rufer et al., 2010). 

 

(Rufer et al., 2010) used non-subjective 

echocardiography for evaluating hearts in 

addition to multiple quantitative and qualitative 

measures. (Drake et al., 2006a; Drake et al., 

2006b) and (Loeber et al., 1988) focused on 

more subjective measures, and (Loeber et al., 

1988) indicated blinding for researchers. 

51 PUBLIC COMMENTS:  

EPA erroneously applied the in vitro study quality metrics to Collier et 

al. (2003), which is an in vivo study. This resulted in a faulty study 

quality score. Had the appropriate quality metrics been applied, this 

study would have been scored as ñunacceptableò because it used an 

insufficient number of animals per dose group and did not report any 

statistical analysis of their findings. 

 

Exposure occurred in vivo, however the 

experiment involved genomics of exposed fetal 

embryos. Statistical analysis is included as a 

metric in the in vitro/mechanistic criteria and 

was accounted for in the evaluation. 

EPA WOE approach and conclusions for cardiac developmental defects 

SACC SACC COMMENTS:  

It appeared to the Committee that the WOE assessment and the 

 

This comment incorrectly interprets the role of 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=730034
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=700370
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=729401
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=729401
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=706804
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=706804
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=706804
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systematic review process used two different rating systems, despite 

having overlap in their goals and methods. Figure 3.3 explains that data 

interpretation is part of the systematic review process. This suggests that 

the draft risk evaluation should not need a separate WOE method, and 

the WOE discussion should be considered part of the scoring and 

integration components of the systematic review. The systematic review 

appropriate for dose-response would be included. 

data quality as part of the systematic review 

process. Data quality is only one factor in 

considering data integration of the reasonably 

available data, which accounts for the weight of 

scientific evidence and must incorporate both 

relevance and strength of study results. 

SACC SACC COMMENTS:  

Recommendation: Revise the WOE to integrate strength and relevance 

of all in vivo animal and epidemiological study findings with available 

mechanistic evidence. 

 

The WOE analysis already accounts for 

relevance and strength of all relevant studies, in 

addition to data quality (reliability). 

SACC SACC COMMENTS:  

Recommendation: Reconsider the scores assigned to the epidemiological 

evidence for TCE-induced cardiac anomalies. 

¶ Several Committee members felt the epidemiological data showing 

suggestive evidence of an association between TCE exposure and 

cardiac effects in offspring were weak. For example, none of the 

three studies showing positive associations (Brender et al., 2014; 

Forand et al., 2012; Wright et al., 2017) accounted for the residential 

location of the mothers during the critical period for cardiac 

development (3rd to 8th week of pregnancy) or had TCE exposure 

data for the study population. Instead, they all used the maternal 

location at the time of birth. Other weaknesses were noted as well.  

¶ Some Committee members thought that the relevance score of ++ 

given to Brender et al. (2014), Forand et al. (2012) and most of the 

other epidemiological studies in the WOE evaluation was too high, 

because they felt that it would be difficult to use the data from any of 

the three studies in question to develop a toxicity value, even though 

animal to human extrapolation is not needed. 

 

There is some uncertainty in the exposure 

domains due to the lack of individual level 

exposure assessment, but the environmental 

monitoring procedure was well done. If the 22-

32% of women are estimated to move during 

pregnancy, then 68-78% are in the same location 

during pregnancy, which would include the 

critical period for cardiac development. So, this 

was accounted for in the study. Potential for 

misclassification is accounted for in the 

reliability score of each study (+) instead of 

(++). 

 

Forand et al., 2012 - As the author also pointed 

out, this move would be true of both cases and 

controls. So, this is a non-differential 

misclassification which would bias the estimate 

towards the null (i.e., resulting in an 

underestimate in risk). The sample size was 

indeed small, but still sufficient enough to see 

biologically relevant and statistically significant 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=827030
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differences in this population. 

 

Brender et al., 2014 - These limitations are 

already accounted for in the reliability score of 

the study. 

 

Wright et al., 2017 ï Maternal location is not the 

ideal method and exposure misclassification is 

possible, but thatôs why the authors  used a 

categorical exposure measure in the analysis 

(rather than continuous). Itôs easier to have 

confidence that particular households were 

placed in the right exposure group, despite the 

averaging that occurred by sampling location. 

There is no reason to believe that the results are 

unreliable. 

SACC SACC COMMENTS:  

Recommendation: Multiple in vivo animal TCE inhalation studies 

reporting no heart defects need more consideration in the WOE analysis 

of animal data. 

¶ Cardiac developmental anomalies have not been described in any of 

six TCE inhalation studies in rodents. Patterns in available 

developmental inhalation studies should be searched/assessed for 

specific endpoints to determine coherence. Particular attention should 

be paid to the study by Carney et al. (2006). Several Committee 

members said the draft risk evaluation needs to consider the findings 

of this study and others by Beliles et al. (1980), Cosby and Dukelow 

(1992), and Narotsky et al. (1995) in its WOE analysis. It was noted 

that Watson et al. (2006) published an analysis that concluded there 

was no causal association between TCE exposure at environmentally 

relevant concentrations and congenital heart defects. 

¶ For this draft risk evaluation, it appears data for the inhalation route 

would be preferred because inhalation exposures are most relevant to 

 

EPA incorporated all relevant studies identified 

in previous assessments into the WOE analysis. 

Some studies were excluded because there was 

no evidence that they specifically examined 

cardiac defects. (Cosby and Dukelow, 1992) did 

not investigate heart defects, neither did 

(Narotsky et al., 1995). The only evidence of 

any heart investigation in (Beliles et al., 1980) is 

gross discoloration observed in dams. Watson et 

al. 2006 (available at 

https://www.sciencedirect.com/science/article/pi

i/S0890623805001759?via%3Dihub) is a review 

paper that was published well before many of 

the later studies incorporated into EPAôs WOE 

analysis. These and other excluded studies are 

now cited in Appendix F.3.1. 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=2799700
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3671764
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=67201
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=682077
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=58331
https://www.sciencedirect.com/science/article/pii/S0890623805001759?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0890623805001759?via%3Dihub


Page 211 of 408 

COUs. As a result, findings from studies based on the inhalation 

route of exposure offer less uncertainty on POD estimates. PBPK 

models are useful; however, they do add uncertainty when 

conducting route-to-route extrapolation; hence, data from inhalation 

exposures and oral exposures are not equivalent. There are several 

high-quality developmental studies conducted with inhalation 

exposures. It is recommended that the risk evaluation focus on these 

(but not ignore the oral studies). 

 

EPA relies on the peer-reviewed PBPK model 

and considers all routes similarly relevant, 

however EPA acknowledges uncertainties 

associated with route-to-route extrapolation in 

Section 3.2.6.2. 

51 PUBLIC COMMENTS:  

EPA failed to include three oral TCE developmental toxicity animal 

studies ï Cosby and Dukelow (1992); Narotsky et al. (1995); Narotsky 

and Kavlock (1995) ï that are of medium quality and thus reliable for 

inclusion in the draft TCE-fetal cardiac defect WOE. Notably, none of 

these studies observed fetal cardiac defects associated with gestational 

TCE exposures, findings that impact EPAôs WOE conclusion for animal 

studies. 

SACC SACC COMMENTS:  

Recommendation: Improve the discussion on the MOA for TCE-induced 

fetal cardiac defects and identify gaps in the AOP that need to be filled. 

¶ The EPAôs WOE approach to scoring evidence for cardiac defects 
was considered by the Committee to be overly simplistic and 

problematic, in that in the Committeeôs view, it gave more weight to 

incomplete mechanistic data than to in vivo animal evidence.  

¶ Mechanistic data are valuable in understanding MOAs and assessing 

biological plausibility. These data, however, are limited for TCE in 

that they primarily involve enzymes and gene induction. 

Metabolomic and proteomic evidence was not described. 

¶ The draft risk evaluation did not integrate and organize the 

mechanistic data into a coherent causal pathway from initial 

exposure to adverse outcome. The MOA narrative in the draft risk 

evaluation proposes several hypotheses for potential MOAs but 

concludes that the evidence to date does not identify a specific MOA. 

Why then are mechanistic studies assigned a score of ó++ô in view of 

 

EPA has downgraded the summary score 

slightly for mechanistic studies from ++ to +/++ 

based on the absence of a single, clear AOP. 

EPA believes however that there are multiple 

contributing MOA for TCEôs impact on cardiac 

defects. 

 

EPA already accounted for reduced relevance of 

mechanistic studies in the WOE analysis scores. 
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limited information and no apparent/likely mechanism?  

¶ The use of high-dose experiments in in vitro and avian systems limit 

their relevance in assessing risks of environmental TCE exposures. 

60, 52 PUBLIC COMMENTS:  

The approach for data integration and WOE assessment for hazard ID 

was not consistent within the TCE draft risk evaluation; the step was 

either absent (all endpoints except one) or conducted with a novel 

approach designed and implemented only for fetal cardiac defects. 

¶ An independent assessment of the overall WOE was not conducted 

for any of the endpoints other than fetal cardiac defects. That is, an 

independent, structured evaluation of the WOE was absent for the all 

endpoints considered except one. This is contrary to standard 

systematic review practice. 

¶ For all of the endpoints without a WOE evaluation, EPA relied on 

conclusions from previous authoritative assessments. This introduces 

uncertainty given that the assessments relied upon were not 

conducted using systematic review, nor were the WOE conclusions 

determined in previous assessments clearly described in the TCE 

draft risk evaluation.  

o The EPA cites that no new data were identified to alter the 

conclusions of such, but presents no clear documentation of all of 

the studies that were considered ñnewò relative to the WOE 

conclusions being relied upon for each endpoint.  

o Further, EPA conducted data quality assessments for studies 

related to these endpoints where a WOE was not conducted ï a 

significant use of resources ï exercises that largely seem to be 

unused given that an independent WOE was not conducted. 

¶ A de novo WOE approach was designed and implemented only for 

fetal cardiac defects. The approach was not part of EPAôs Draft 

TSCAôs Systematic Review guidance, nor has it been applied to any 

other chemical. The draft risk evaluation does not provide sufficient 

detail to evaluate the rigor and validity of the methods, and there 

were no opportunities for peer review. The two pages of bulleted 

 

The detailed WOE analysis was only performed 

for cardiac defects because that endpoint 

involves a large database of conflicting results. 

For other endpoints, the database is relatively 

consistent in favor of a weight of scientific 

evidence for that endpoint with very little 

conflicting evidence. Therefore, only a short 

summary of the newer studies was discussed for 

how they contributed to or countered the 

previous weight of scientific evidence 

established in the published 2014 TCE Risk 

Assessment. All studies published after the 2011 

IRIS Assessment in addition to any key studies 

from the IRIS Assessment considered for dose-

response analysis were evaluated for data quality 

and described in the Risk Evaluation. 

 

New studies identified in the literature search are 

identified in Trichloroethylene (CASRN 79 01

6) Bibliography: Supplemental File for the 

TSCA Scope Document, EPA-HQ-OPPT-2016-

0737) 

 

The cardiac defects WOE analysis is based on 

existing methodology from the EPA Risk 

Assessment Forum (U.S. EPA, 2016i). It adds 

important considerations of data integration, 

relevance and strength, to the data quality 

considerations that were imparted by the 

https://www.regulations.gov/docket?D=EPA-HQ-OPPT-2016-0737
https://www.regulations.gov/docket?D=EPA-HQ-OPPT-2016-0737
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3839851
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explanation provided are insufficient to understand or reproduce the 

WOE assessment as presented in the draft risk evaluation. 

¶ The data quality assessment and WOE evaluation methods rely 

partially on the same criteria and thus studies are evaluated using the 

same criteria multiple times ï but with different results. This equates 

to ñdouble countingò of criteria, which favors reviewer bias and is 

not consistent with the fundamental tenets of systematic review. 

o It is difficult to remedy the rationale that the data evaluation 

metrics from the systematic review guidance would be used 

differently for evaluating the utility for dose-response and also for 

potential consideration in the WOE assessment (which seems 

ñbackwardsò if the study has already been evaluated for utility in 

dose-response). 

¶ The de novo WOE approach applied to fetal cardiac defects utilizes 

subjectively assigned overall ñscoresò based on reliability, relevance, 

and strength ï aspects that are not fully in alignment with traditional 

systematic review approaches. 

o It is not clear if this approach considers aspects commonly 

evaluated as part of determining the certainty or confidence in a 

body of evidence in systematic review or those commonly 

assessed in causation analyses. 

o In particular, an evaluation of the biological plausibility of a 

response in humans should be assessed; this is not well-defined in 

the WOE approach and is critical to the topic to which it is 

applied given that much of the mechanistic data are in non-

mammalian models and are in contrast to findings observed in 

mammalian studies. 

o The individual scores for reliability, relevance, and strength are 

subjectively assigned, as is the overall score for each type of 

evidence. The overall score appears to employ weighting by 

evidence stream, though the description of this method is not 

sufficient such that it can be reproduced. It is not clear what the 

overall score means in terms of hazard characterization ï i.e., is it 

systematic review data quality evaluations. EPA 

acknowledges that the systematic review 

guidance for the first 10 Risk Evaluations did 

not explicitly describe a process for data 

integration, however EPA is working with the 

National Academies of Science to develop a 

more robust process for the future that may 

incorporate principles of this WOE analysis. 

 

While expert judgment is part of any WOE 

analysis, scores for each study and domain were 

consistently applied across all studies. The 

methodology and scoring guidance are presented 

clearly in Appendix F.3.1. The overall result 

indicates the relative support for an association 

of TCE exposure with cardiac defects. It 

supports that TCE exposure is more likely than 

not to increase risk of cardiac defects. It does not 

determine the dose-response of the endpoint or 

any quantitative assessment of the POD. 

 

The SACC did peer review the WOE analysis as 

part of the overall Risk Evaluation and this 

analysis has been updated based on public 

comments including this comment. It is based on 

existing methodology from the EPA Risk 

Assessment Forum (U.S. EPA, 2016i). The 

reliability metric was evaluated with the TSCA 

systematic review data quality evaluation in 

mind, but with a more focused evaluation of data 

quality for the particular outcome at hand. The 

reliability scores closely track the TSCA 

systematic review data quality scores for all 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3839851
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a measure of the magnitude of a potential association? Is it 

confidence in an effect? The meaning of the overall score should 

be defined. 

The output of the WOE assessment should be further connected with the 

risk evaluation process, particularly as it relates to the differential 

approaches for individual study assessment and the requirement to utilize 

individual studies to develop PODs for purposes of the risk evaluation. 

studies. EPA acknowledges that the systematic 

review guidance for the first 10 Risk Evaluations 

did not explicitly describe a process for data 

integration, however EPA is working with the 

National Academies of Science to develop a 

more robust process for the future that may 

incorporate principles of this WOE analysis. The 

methodology and scoring guidance are presented 

clearly in Appendix F.3.1. 

 

106 PUBLIC COMMENTS:  

EPA has employed a post hoc WOE analysis based on a hierarchy of 

preferences against one single endpoint only.  

¶ The post hoc method is unvalidated, not empirically based, has not 

been subject to peer review nor public comment, and falls short of 

the best practice methods in systematic review methods, which is the 

codified approach that EPA must take for risk evaluations. 

¶ For example, for the metric of reliability, instead of looking at the 

overall study quality evaluations already completed by EPA for TCE, 

as would be normal practice when assessing the influence of risk of 

bias on the quality/certainty of a body of evidence, EPA performed a 

separate evaluation focused on ñkey attributes.ò This is inconsistent 

with how the quality of the evidence should be evaluated based on 

the overall risk of bias of the included studies. Additionally, EPA is 

not clear in its definition of these referenced ñkey attributes,ò lead to 

a higher score for metrics such as reliability. 

¶ There is no empirical basis for the ñgrades assigned based on the 
number and nature of the specific deficiencies identified.ò EPA has 

continued its pattern of creating a method that is incompatible with 

best practice, post hoc. 

EPA has not rated the confidence in the body of evidence in any of the 

draft risk evaluations that it has completed to date, nor has it 

implemented a predefined evidence integration step to come to its final 

conclusion on whether the chemical being assessed poses an 

unreasonable risk for certain COUs. Therefore, how EPA translates the 

available evidence into its final conclusion is unclear and unjustified by 
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EPA. We strongly recommend that EPA use the validated, peer review 

method of NTP OHAT, which is consistent with best practice, for the 

evidence integration step in all risk evaluations it conducts. This method 

will allow EPA to transparently demonstrate the process for how the 

conclusions are reached in assessing human health hazards for each end 

point it assesses. 

108 PUBLIC COMMENTS:  

EPA adopted the methodology described in Risk Assessment Forumôs 

WOE in Ecological Assessment to apply the evidence base for 

congenital heart defects, but uses a narrative summary in developing a 

WOE evidence for all other endpoints. 

¶ EPA fails to adequately explain/justify the selection of this particular 

methodology. 

¶ It is unclear whether EPA intends to apply this method in future risk 

evaluations, and the extent to which EPA considered more prominent 

GRADE-based structured frameworks for evidence integration used 

by analogous chemical assessment approaches (i.e., National 

Toxicology Program OHAT health effects evaluations, University of 

California at San Francisco [UCSF] Navigation Guide, EPA IRIS 

assessments). 

EPA highlights the strength criterion as a distinguishing feature and 

explains that the strength of a given piece of evidence corresponds to its 

ñmagnitude, dose-response.ò There is concern that the inclusion of effect 

ñmagnitudeò as a criterion for consideration could be interpreted as the 

fraction of the affected population, or the effect size of the change in a 

measure of outcome. An effect with a small ñmagnitudeò either may 

affect a considerable fraction of the exposed population or could be 

sufficiently severe to warrant concern. Caution is advised in discounting 

evidence from well-designed, relevant studies with a small magnitude. 

108 PUBLIC COMMENTS:  

In the WOE analyses for congenital heart defects, EPA jointly 

considered the evidence for oral and inhalation studies in animals. When 

considered independently, the oral studies had an integrated area score of 

 

The WOE analysis considered overall 

plausibility and likelihood of TCE exposure 

leading to developmental cardiac defects. While 
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(+), whereas the inhalation studies had an integrated area score of (-). 

Taken together, EPA assigned the in vivo studies via all routes a (0), 

which impacts the overall evidence integration for the endpoint (the 

quantitative nature of its impact is unclear for this semi-quantitative 

integration approach). However, it is not appropriate to consider the oral 

and inhalation routes together in this approach. Given potential 

differences in toxicokinetics and metabolism across routes, it is plausible 

that oral exposures are associated with the endpoint while inhalation 

exposures are not. EPA should conduct the WOE analyses separately by 

route. Then the in vivo animal toxicity studies score would have been 

higher (for oral exposure), which would have likely increased the overall 

Integrated Area Score and summary score. 

EPA agrees that there may be differences via 

different routes, evidence via different routes 

together contribute to the overall WOE. It would 

be difficult to parse apart specific exposure 

routes via animal studies when combined with 

epidemiological and mechanistic data that are 

not necessarily route-specific. 

51 PUBLIC COMMENTS:  

The framework used by EPA to integrate the mechanistic data into the 

larger WOE skips a critical step after study quality scoring: EPA fails to 

integrate the evidence within the mechanistic database ï i.e., bringing it 

all together to determine the degree to which it is able to provide a 

coherent story supportive of the biological plausibility of the TCE-fetal 

cardiac defect hypothesis and how it all fits together. Urban et al. 

evaluated three approaches for mechanistic data integration: 

¶ Hazard-based: Does the mechanistic evidence on its own suggest that 

fetal cardiac defects are a potential hazard associated with gestational 

exposures to TCE? 

¶ AOP-based: Does available mechanistic evidence inform the 

biological plausibility of TCE-fetal cardiac defects? 

¶ Risk-based: Do any of the mechanistic studies provide a dose-

response dataset that should be considered as candidate studies in 

developing toxicity values?  

 

EPA provides a summary of the mechanistic 

database both within the WOE analysis itself 

(Appendix F.3.2) and in a separate subsection 

(Appendix F.3.3) which discusses potential 

modes of action. 

51, 68 PUBLIC COMMENTS:  

EPAôs study quality and WOE evaluations for the TCE-fetal cardiac 

defect hypothesis contain several errors and examples of inconsistencies 

in how EPA interpreted and applied its study quality metrics across the 

various evidence bases (human, animal, mechanistic), as well as bias in 

 

EPA applied data quality metrics consistently to 

all studies evaluated in the Risk Evaluation, 

however interpretations may differ for similar 

studies based on the available information. Some 
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several key inter-study critiques. There is a noticeable discrepancy in the 

level of detail and latitude given studies of the mechanistic and human 

evidence base relative to the animal studies, suggesting a problematic 

variation in the level of reviewer expertise between these databases that 

appears to result in deference to the former at the expense of the latter. 

The draft risk evaluation: 

¶ Inconsistently applies study quality metrics between studies. 

¶ Fails to apply all relevant study quality metrics (e.g., data 

interpretation, cytotoxicity metrics for in vitro assays). 

¶ Re-scores initial study quality results using a process outside of the 

prescribed systematic review protocol and based on subjective 

judgment (introducing subjective bias into the evidence base). 

¶ Inconsistently follows up with study researchers (introduction of 

subjective bias into the evidence base). 

¶ Excludes relevant TCE-fetal cardiac defect studies from the 

assessment (unexplained exclusion criteria). 

metrics were scored as N/A if they were only 

required for certain study types/assays. As stated 

in Appendix F.3.1, ñThis analysis was 

performed in parallel with the systematic review 

data evaluation of the individual studies. The 

WOE analysis had a greater focus on relevance 

to the specific endpoint while the data evaluation 

metrics aimed to evaluate the utility of a study 

for dose-response analysis.ò Usually scores were 

aligned between the data quality and WOE 

reliability scores. EPA has added the list of 

excluded studies to Appendix F.3.1 based on no 

indication of direct assessment of cardiac 

defects.  

 

As stated above, all metrics may not be 

applicable for all studies. The metric for 

cytotoxicity was primarily applicable for study 

types in which it is required by OECD 

guidelines (e.g., Ames assay for genotoxicity). 

Expert judgment is considered in all data quality 

evaluations when the metrics do not fully 

capture the full scope of a studyôs data quality. 

EPA opened communications with authors of 

both positive (Johnson et al., 2003) and negative 

(Charles River Laboratories, 2019) studies in an 

attempt to clarify missing or unclear 

information. 

 

51, 68 PUBLIC COMMENTS:  

There is evidence of reviewer bias in the systematic review process. 

Consistent scoring was not applied to studies that did not report test 

substance source (Metric 2). 

¶ Two key in vivo studies were scored as ñnot rated/not applicableò for 

Metric 5, but this metric was removed from scoring for all other 

animal and mechanistic studies. The discrepancy was not justified. 

¶ Metric 19 was scored in less than half of the applicable studies. 

¶ Metric 23 ñscoring and/or evaluation criteriaò were scored as ñnot 

applicableò for in vitro studies without justification.  

¶ EPA only scored Metric 24 ñcytotoxicity testingò in one cell culture 

study while excluding it from study quality scoring for all other in 

vitro experiments. All of those not scored did not report cytotoxicity 

testing.  

¶ There were several instances where study scores were overturned by 

an evaluator based on subjective judgment, where the rationale did 

not adhere to any framework or protocol decision making tree.  

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=700526
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5035313
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¶ There was subjective bias (in favor of studies supporting a WOE for 

cardiac defects) in which studies correspondence with authors was 

cited as supporting evidence for metric scores.  

51 PUBLIC COMMENTS:  

Lack of quality control measures during systematic review introduces 

additional uncertainty into what is already a highly subjective and 

questionable WOE evaluation process, further calling into question 

EPAôs attempt to integrate the TCE-fetal cardiac defect evidence 

streams. 

 

All studies were evaluated by two reviewers to 

ensure consistency among scoring. For the WOE 

analysis, all criteria and summary scores were 

additionally reviewed for consistency among 

studies and domains. 

51, 95, 

94  

PUBLIC COMMENTS:  

EPA concluded that ñ[O]verall, the in vivo animal toxicity studies 

provided mixed, ambiguous evidence for an effect of TCE (summary 

score of 0).ò This conclusion is a mischaracterization of the animal data. 

With the exception of Dawson et al. (1993)/Johnson et al. (2003), the 

database is comprised of high-quality studies, with relevant routes of 

exposure, that failed to demonstrate any association between in utero 

TCE exposure and fetal cardiac defects. EPA dismissed an inhalation 

study by Carney et al. (2006) that perhaps provides the most definitive 

data on the fetal cardiac defect endpoint, because it uses the most 

relevant exposure route and underwent a rigorous peer review process by 

multiple federal agencies, including EPA, and was given a high quality 

data score. The disregard of Carney et al. (2006) points to a bias in 

EPAôs approach to evaluating the developmental data rather than 

supporting an agenda based on the WOE. 

 

EPA did not dismiss the (Carney et al., 2006) 

study. The Carney study scored (+++) for 

reliability, higher than any other TCE animal 

study. It is included in the WOE analysis and 

EPA states that ñthe summary score for the 

inhalation studies was (-), primarily driven by 

the weight of the (Carney et al., 2006) data but 

reduced by the weaknesses of the other studies 

and the limited number of acceptable studies 

with non-ambiguous results.ò  

51 PUBLIC COMMENTS:  

The Galba et al. (2012) study is scored as a ñHigh Qualityò study; 

however, EPA erroneously characterize it as a ñMedium Qualityò study 

in the WOE spreadsheet, without providing justification. This impacts 

the human WOE determination because this is a negative study of high 

quality, so the unjustified downgrade in study quality reduces its impact 

on a weak dataset. 

 

EPA assumes that the commenter is referring to 

(Gilboa et al., 2012). EPA appreciates this 

comment, there was a mistake in the data table 

for the WOE analysis. The study has been 

updated, and the reliability score has been raised 

to +/++, with some remaining limitations due to 

potential exposure misclassification. This 

change in reliability score does not affect the 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=630415
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=630415
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=2127986
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overall grade, which is dictated by the lowest 

magnitude of the three scores for reliability, 

strength, relevance (strength was scored (-)). 

51, 68 PUBLIC COMMENTS:  

Wright et al. (2017) was purportedly scored an initial ñHigh Quality,ò 

but was then downgraded to ñMedium Qualityò for issues of directness 

(e.g., investigating proximity to TCA and DCA, rather than TCE). 

However, this study quality downgrade was ignored in the WOE, where 

this study was rated as the only high reliability study in the dataset.  

 

As indicated in TCE Data Table for Congenital 

Heart Defects Weight of Evidence Analysis, the 

study was downgraded in the TSCA data quality 

evaluation because TCE was not directly 

evaluated, however the reliability is still high 

when fit-for-purpose of evaluating TCE 

metabolites. As with Gilboa et al. 2012, the 

overall grade was dictated by the lowest score 

(strength and relevance were both scored (+)). 

51 PUBLIC COMMENTS:  

EPA over-characterized the outcome strength of the findings of the 

Brender et al. (2014) study, which reported weak associations between 

proximity to TCE and select fetal cardiac defects. EPA did not reflect 

these weak findings in its rating (positive, or ñ+ò vs. weakly positive, or 

ñ0/+ò). 

 

The finding was statistically significant, despite 

the modestly increased OR. Therefore, the study 

was scored (+) for strength, as opposed to (0/+) 

which suggests ambiguity. 

51, 72 PUBLIC COMMENTS:  

The CRL study is consistent with the negative TCE-fetal cardiac defect 

findings that have been reported in 11 other animal studies (oral and 

inhalation), all of which can be characterized as reliable per TSCA study 

quality scoring. The Johnson et al. (2003) positive findings remain a 

unique outlier in this evidence stream that can reasonably be explained 

by the many underlying issues in study design and reporting. EPA does 

not properly account for multiple robust apical developmental toxicity 

studies that show no increase in heart defects and ultimately minimized 

the negative TCE-fetal cardiac defect animal studies (comprising all but 

one of the studies in the animal database) while enhancing the single, 

relevant positive animal study. 

 

All studies are considered equally for their 

contribution to the WOE analysis. While 

(Johnson et al., 2003) and (Dawson et al., 1993) 

are the only positive animal studies on parental 

TCE, there are several positive studies on TCE 

metabolites that contribute to the overall WOE. 

51 PUBLIC COMMENTS:  

Twelve animal studies demonstrate a lack of association between in 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=700526
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=701708
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utero TCE exposure and fetal cardiac defects, including all inhalation 

studies, representing the most relevant route of exposure for the human 

exposure scenarios evaluated in the TCE draft risk evaluation. 

The TCE-fetal cardiac defect animal data do not support the TCE-fetal 

cardiac defect hypothesis. 

60 PUBLIC COMMENTS:  

POD for the cardiac endpoint is based on a single study; there are 12 

others reporting lack of effect. The POD selection metrics do not address 

negative findings in selecting the POD for an endpoint.  

51, 72 PUBLIC COMMENTS:  

There is concern about dependence on a single flawed study to conclude 

that TCE exposure may cause fetal heart malformations, despite 

evidence to the contrary from multiple, well-conducted studies. EPAôs 

interpretation of the cardiac data has had a profound effect on the 

remediation of contamination sites. 

¶ Follow-up studies by Fisher et al. (2001) and DeSesso et al. (2019) 

did not observe cardiac defects despite repeating as many aspects of 

the original study as possible. EPA has offered an expanding list of 

possible explanations ï exposure route specificity, importance of 

mechanistic data, genetic drift, possible role of metabolites, and most 

recently, differences in the dissection techniques. 

The problems with EPAôs consideration of the cardiac defect data can be 

seen in several aspects of the draft including inconsistent application of 

the TSCA systematic review, mischaracterization of the quality and 

reliability of the available cardiac mechanistic literature, failure to relate 

the levels of metabolites required to cause heart effects in rats with the 

levels generated from typical TCE exposures, and clear evidence of bias 

in the consideration of the WOE for cardiac effects. 

 

EPA disagrees with the characterization of 

EPAôs WOE determination. There are multiple 

lines of evidence in support of an association 

between TCE exposure and cardiac defects. 

However, EPA acknowledges that while there is 

qualitative support for the endpoint, based on 

uncertainties in the dose-response for this 

endpoint and other considerations EPA has 

selected immune endpoints as the best overall 

endpoints for risk conclusions (Sections 

3.2.5.4.1, 3.2.6.1.1). 

103 PUBLIC COMMENTS  

EPA did not fully consider and integrate all of the relevant literature in 

its systematic review of the developmental evidence. EPA paid little 

attention to other reproductive/developmental studies that did not 

observe increased fetal cardiac malformations. EPA must also adhere to 

 

EPA considered all relevant studies identified in 

either previous WOE assessments or the TSCA 

literature search. EPA has added a list of studies 

excluded as off-topic to Appendix F.3.1. EPA 
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systematic review principles that when followed (as shown in the Wikoff 

et al., 2018 and Urban et al., 2020 papers), reject TCE as a proven cause 

of fetal cardiac malformations. 

followed systematic review principles, which 

include data integration in addition to data 

quality. 

103 PUBLIC COMMENTS  

It is not clear why EPA presented a hazard and toxicity value assessment 

that emphasized the Johnson et al. (2003) study when in the draft 

determination, EPA elected not to use the reference dose based on 

Johnson et al. (2003). EPA should adjust the WOE discussion for 

developmental cardiac effects to reflect the critical deficiencies in the 

Johnson et al. (2003) study.  

¶ EPA should also further clarify why the WOE does not support use 

of this endpoint to provide the representative POD for risk 

characterization especially at low environmental concentrations 

relevant to the POD and the low (ppb) air concentration that EPA 

derived from the Johnson et al. (2003) study. 

EPA should reconsider its assessment of the WOE for the developmental 

toxicity endpoint and whether it is appropriate to rely on a single study 

that is inconsistent with other studies when making its conclusions on 

developmental hazard.  

 

EPA has modified the Risk Evaluation to more 

consistently emphasize the key immune 

endpoints. Additionally, much of the discussion 

on cardiac defects has been moved to Appendix 

F. The weight of evidence conclusions for the 

cardiac defects endpoint have not changed, but 

EPA has bolstered its support of selecting the 

two immune studies as the basis for risk 

conclusions. 

51, 68 PUBLIC COMMENTS:  

In the WOE evaluation, EPA concludes that human studies, as a group, 

provide suggestive evidence for an effect of TCE on cardiac defects in 

humans; this is not an accurate reflection of the uncertainty and poor 

reliability of this evidence stream, which severely compromise data 

interpretation and integration resulting from the well-published high risk 

of bias associated with exposure characterization and confounding 

factors, as well as inconsistent results.  

¶ Considered in the context of largely weak study designs (cross-

sectional and ecological), this evidence stream has been deemed 

inadequate for informing the TCE-fetal cardiac defect hypothesis and 

does not agree with prior TCE assessments. Earlier EPA assessments 

concluded that ñoverall, these epidemiologic studies are not 

sufficient to establish a causal link between TCE exposure and 

 

EPA has accounted for these considerations in 

the assessment of study reliability. In most cases 

uncertainties surrounding exposure 

characterization are either applicable to both 

controls and treatment groups, or they lead to an 

underestimation of exposure. EPA agrees that 

these studies alone are not sufficient for 

establishing a causal link, however they do 

establish an association between TCE exposure 

and increased incidence of cardiac defects. 
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cardiac defects in humans.ò 

Wikoff et al. (2018) applied NTPôs OHAT risk-of-bias framework to the 

TCE-fetal cardiac defect human studies, which focused on the ñinternal 

validityò of the study design and reporting and determined that the 

human TCE-fetal cardiac defect data were of insufficient quality to 

inform the direction of an effect. Wikoff et al. (2018) found no consistent 

evidence of fetal cardiac effects when integrating animal and 

epidemiological evidence.  

51, 60 PUBLIC COMMENTS:  

EPA inappropriately excluded two inhalation studies (Hardin et al., 

1981; Healy et al., 1982). 

¶ Hardin et al. (1981) was scored ñunacceptableò for Metrics 7 and 2; 

however, EPA had all of the study details in the underlying 

laboratory report (Beliles et al., 1980), which it scored overall high 

quality but failed to include in the WOE evaluation. 

¶ Healy et al. (1982) was scored ñunacceptableò on Metric 12. It is 

clear investigators used a whole body, dynamic, single animal 

exposure cage for each test animal, which meets the definition of a 

ñmedium qualityò for this metric. 

 

(Beliles et al., 1980) was not included because 

the study report did not contain an indication 

that cardiac effects were specifically examined 

(See Appendix F.3.1). (Hardin et al., 1981) had 

several flaws, including an absence of details on 

TCE source, storage, and administration. Healy 

et al., 1982 scored unacceptable due to an 

absence of details on inhalation chamber and 

exposure method. This information was not 

provided in the study text. 

51 PUBLIC COMMENT S: 

Due to the inaccurate absence of Beliles et al. (1980)/Hardin et al. 

(1981), and Healy et al. (1982) from the draft WOE, the current WOE 

conclusions are in error. Ultimately, EPA excluded inhalation studies 

from its WOE that would have demonstrated that the animal TCE-fetal 

cardiac defect data are strongly negative for the most relevant route of 

exposure for the exposure scenarios assessed. 

51 PUBLIC COMMENTS:  

EPA scored the TSCA Outcome Assessment Metric (#16) as ñHigh 

Qualityò for all five of the TCA/DCA studies, including the three earliest 

studies (Smith et al., 1989, 1992; Epstein et al., 1992); however, none of 

the studies observed atrial septal defects following high-dose exposure. 

This metric should have been scored ñLow Qualityò for failure to 

observe atrial septal defects. EPA did not score Metric #19, which 

 

The majority of data quality criteria metrics 

apply to the overall study of interest and are 

independent of any particular endpoint target 

unless otherwise indicated by the study design. 

Occasionally a study will be split and evaluated 

for different outcomes, however all but a few 

https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=58331
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=62211







































































































































































































































































































